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Fusion Offers 


Powerplant for 



Space Flight 




Resoarcli and Engineering at Rheeiti have been instrumental in developing the t>ew 
concept of "advanced ordnance". , .employing a broad and perceptive approach to 
the changing requirements in the ordnance field. Current and completed programs 
include the concept, analysis, development, testing and prototype manufacturing of 
guided missile warheads/ fuaing/mine warfare systems/ practice bombs/antipcrsonnel 
wcapons/ground handling equipment/tatget rockets. The application of "systems 
management" to ordnance requirements has yielded integrated ordnance products 
adapted to current military needs. 

Rhctm. Duwney, California, is a division of world-wide Uhceni Mamihicuiriiig 
Company which operates 17 plants in the United States. . .and with its associated 
and licensed companies 0 ]K;ratcs 18 plants in 12 countries abroad. These extensive 
facilities coupled with Rhcein's years of ordnance production experience provide 
the capability for the quantity production of ordnance products and systems. 


RHEEM MANUi-ACTURlNG COMPANY/ airciiaitdivision 



A much needed product from a company you know and trust 



NOW you can order missile hydraulic 
pumps from HYDRO-AIRE 


SPECIFICATIONS; 
Flow Rats— 1.2 gpm 
Pressure— 3000 psi 
Speed— 9000 rpm 
Weight— 21 ounces 



Hydro-Aire-a name you know and rely on for quality airborne controls-announces 
the development of a new lightweight high pressure positive displacement hydraulic 
pump designed specifically for the missile Industry. Pre-tested in Hydro-Aire’s devel- 
opment laboratory, this new pump has demonstrated high efficiency performance over 
a life span that exceeds known missile application requirements. The unit is ready 
for quantity production and can be easily adapted to your particular specifications- 




With 38 years acceptance SargSflt builds precision linear and 
rotary hydraulic, pneumatic, mechanical and electronic systems 
of force control to meet successfully the increasingly high require- 
ments of marine, aircraft, missile, petroleum and industrial use. 
From original idea to finished product — SARGENT. 


SARGENT 

FACILITIES 

Research 

Design 

Developmen'l 

Testing 

Qualifying 


Manufacturing 
including — 

Machining & Grinding 
Heat Treating, all types 
Plating, all types 
Inspection 
Assembly 


SARGENT 

BUILDS 

Servo -Systems 
Hydraulic Systems 
Integrated Packages 
Hydraulic Actuators 
Hydraulic Valves 


Hydraulic Pumps 
Hydraulic Motors 
Pneumatic Cylinders 
Pneumatic Valves 
Ball Screw Actuators 
Gear Actuators 
Gear Accessory Boxes 
Electronic Systems 


^'xccZ/ence 

"GOOf) WILL" i< the diiptaition of 
the pleased eastoiner to return to the 
place where he has been well treated. 

- i;.S.Si<pi cmc Court 



EN6INEERING CORPORATION 

MAIN OFFICE t, FUNT, 2S3} E. FIFTY-SIXTH ST. 


HUNTINGTON PASK. i 


TRANS-SOWICS 

PRESSURE POTENTIOMETERS 

Beyond the Specif katiom... 

the Total Engineering Stcny 



Specificntions tel! part of the story. At Trans-Sonics, Inc',, 
they are only the beginning. For each basic design, three 
volumes of evaluation tests are available containing thou.sands 
of individual data points. Essential information on perform- 
ance under temperature, vibration, shock and humidity is 
investigated, sifted out and recorded for easy reference. 

This extensive data enables the user to quickly evaluate 
performance under new or unexpected environmental condi- 
tions. As a result, greater design freedom is possible and 
valuable engineering time is saved. Write to Trans-Sonics, 
Inc., Dept. 7. Burlington, Massachusetts, for Pressure 
Potentiometer Bulletin; or if you prefer, describe your operat- 
ing environment and quantitative information will be provided. 

TRANS-SONICS 

Tke/ujium PtMAdM&ti 
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AAC installed first radio range receiving equipment, with sis foot rigid rod antenna, which 
was used on "Mailwing” biplanes by Pitcairn Aviation, 1928. 


CELEBRATING 30 YEARS 

OF PROGRIiiSS IN AIUBORNE ELECTRONICS 


Pilots wore goggles in 1928 . . . cockpits were open to the weather and biplanes still 
resembled box kites. Flying the Atlantic was so new it was front page news and air 
mail routes were the newest thing in communications. That was the year a group 
of radio engineers got together to develop instruments to help pilots 
navigate with more precision than “seat of the pants” flying. 

That’s when Aircraft Radio Corporation was bom. 

On these pages some of the organization’s accomplishments over the 
past 30 years are noted, along with a few of today's precision 
instruments of navigation and communications. 

These are the mileposts that testify to a rich fund of experience 
and engineering skill ... of a group dedicated to the science of airborne 
electronics for greater safety and progress in aviation. 


^ircraft padio (Corporation BOONTON, NEW UERSEV 


omni/loc hccdvias • miniituiizcd 

UHf AND VHF (KCIVCXS AND TIANSMITTEIS (9 i 
ID-CHANNU ISOLATION AMPUFIHS • OMNIRANGE 







..TITANIUM and TOMORROW 



CHALLENGE TEMCO . ..TODAY! 



... OK deck- ^ 
^e(r aidj&fve/ti- 


Today, carrier-based jet aircraft are landing on Thompson 
retreads under the extreme shock of 16 foot per second 
per second sink rates and the friction of 200-foot arrested stops. In thousands of daily, routine jet landings, 
Thompson retreads are establishing the safety, long wear and economy of Thompson Jet-Tred in advance 
of commercial operations. Plan now to standardize with Thompson Jet-Tred on your jet airliners. 


THOMPSON AIRCRAFT TIRE CORPORATION 

18th and MinnsBota Straets , International Afrport . S30 Ray Street 

San Franeieco T, California Miami 43, Florida Freeport, New York 

II 




the best way to solve a vibration problem 



...see the men at lord ! 


lossibly the greatest pool of information on 
vibration and shock control today is available 
through the Research, Engineering, and Pro- 
duction men at Lord. Their wide scope of 
knowledge and extensive experience with 
methods, materials, and design have made them 
the recognized leader in producing vibration 
and shock control products. 

Design engineers with problems in this field 
will find exceptional cooperation and authori- 
tative answers by contacting the nearest Lord 
Field Engineer or the Main Office, Erie, Pa. 



designers 
and producara 
of bonded 

producta 
s/nce 1924 
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depend on Hy/1TY 



This B-52 is powered by 
PRATT & WHITNEY 
J-57 ENGINES 
with HYATT bearings 
in the power section 
and accessory drives. 


\\ hen you call on HY.ATT to builil your jet engine bearing*, 
they'll all measure up— not merely to your minimum 
npi'cificptions. but to your highest expeclnlioiis. HYATT has 
the faeilitii‘S and knoM-how to maintain uniform accuracy 
from the approved prototype to the eiiil of the proiluclion 
scfu'dule. This unwavering uniformity assures smoother, 
vibration-free operation and longer life in every 
single application. 

Request Catalog A-56 for size ranges and load ratings 
of standard HY'ATT Aircraft Hearings. Fur expert 
engineering and production help in solving S|>ecial 
bearing problems, contact Hvatt Bearings Division, 

General Motors Corporation. Ilarriscn, fSew Jersey. 



'Htr-ttOM.!. BCjaitiMCS 

POR AIRCRAFT IIMDUSTRV 






RO|OL w 

THE GULFSTREAM 


Rotol Propellers and Gearboxes have completed millions of 
flying hours on hundreds of Viscount aircraft throughout the 
world. Rotol equipment is also associated with the Fokker and 
Fairchild aircraft and NO W . . . 

The proven power plant, the Dart Engine and 
Rotol Propeller is being used on the Grumman “Gulfstream”. 





PRODUCTS DESIGNED AND MANUFACTURED BY EIMAC 
Negative Grid Tulies Vacuum Tube Accessories 

Reflex and Amplifier Klystrons Vacuum Switches 

Ceramic Receiving Tubes Vacuum Pumps 

Includes the most extensive tine of ceramic electron tubes 


ROTOL INCORPORATED • 



Guiding a missile, or speeding flight and flight environmental 
data back to control and tracking centers, is too much of a job 
for conventional communication systems- Supersonic speeds 
call for lightning fast data communications, coupled with the 
utmost reliability. 

Capitalizing on the ease of converting messages into digital 
form, Motorola scientists and engineers have developed a num- 
ber of Data Link Communications Systems suitable for piloted 
aircraft, as well as missiles. 

NERVE CENTER FOR DATA LINK SYSTEMS 
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Il0 SZ^TO. SERVO VALVE 


Designed primarily for aircraft and 
missile applications, the new Vickers 
Electro-Hydraulic Servo Valve has 
numerous features (see above) 
that assure optimum performance 
and dependability. 

Porting modulated flow to lineor 
or rotory actuotors with respect 
to minute input current has been 
optimized within a small envelope 
ond at o weight that is opproxi- 
motely 30% less than other valves 
of similar capacity. Design also 
provides for interchangeability with 
mony existing servo valves now 
used in airborne applications. Por 
further information, ask for techni- 
cal bulletin number SE-98. 



/ 


VICKERS INCORPORATED 



i I d e r S of Oil Hydraulic f n i. f n m - » * « f 
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B. F. Goodrich Mine Door Seal 
helps Martin SeaMaster 
keep its powder dry 

Every rime the Martin PCM SeaMaster takes off or lands, almost the entire 
bottom is submerged. And since a large portion of the bottom is formed by a 
radically new rotating mine door, some way had to be found to keep water 

To close the gap of several inches between the door and the hull, B.F. Goodrich 
helped develop, and is now building, a special pneumatic sealing system. The 
drawing shows how the rubber seal fastens to the hull and to the bottom of 
a series of metal fingers. When the lower actuating tube is inflated as illustrated, 
it levers the fingers to press the seal against the door. When the upper cube 
is inflated, it levers the fingers again to retract the seal- 

This unique device always provides positive closure because it compensates 
for defleaions of either the hull or the door. And the special B.F.Goodtich 
rubber compound used for the seal withstands damage from ozone, jet fuel, 
hydraulic oil, salt water, extreme temperatures and high water pressure. 

This development is typical of the way B.F.Goodtich engineers work with 
manufacturers to come up with the right answers for their specific problems. 
Why don't you outline your engineering problem in a letter to B.F.Goodtich 
Aviation Products, a division of The B.F. Goodrich Company, Akron, Ohia 



\ 


B.F.Goodrich 


aviation products 


EDITORIAL 


Sputnik III and U. S. Space Policy 


Successful launching of the 3,000 lb. Soviet Sputnik III 
should dispell most of the wishful thinking tliat has 
hung over the U. S. S]xicc policy since tlie fiery plunge 
of Sputnik I! into the Caribbean. It proves once again 
that the Soviets earlier Sputniks were no lucky accidents. 
It proves that the Soviet space program is a well-organ- 
ized, consistent effort that is attempting to progress in 
.significant increments rather than simply shooting for 
some spectacular international propaganda stunt, it 
also indicates that the Soviet program has solid and con- 
sistent support not subject to the ups and downs of top 
level policy changes or ]X)litical whims of the moment. 

.Although few details are asailable on Sputnik III at 
tliis svriting, it is obsious that its 3,000 lb. weight put 
into orbit represents an achievement far beyond any- 
thing this country is capable of matching in the imme- 
diate future. Even the most optimistic current space 
exploration plans, none of which ha\’c received any 
official approval yet. do not aspire beyond a 2,000 lb. 
satellite payload in orbit by 1962. Now sheer weight 
is not the entire story of a satellite but it is certainly 
tnie tliat the larger payload hurled into orbit tlie greater 
opportunity for instrumentation and the greater possi- 
bility of significant scientific han'est from its operations. 

Wc arc planning to put an infrared “seeing eye" in 
our next Explorer shot to scan a 600 mile wide land of 
the earth '.s weather and cloud covet. It is not unlikely 
that Sputnik 111 carries some similar tvpe of equipment 
bringing the reconnaissance satellite a step nearer to 

Tlierc have been many speculations as to whv the 
Soviets had a gap in their satellite program from Nosein- 
ber when Sputnik II was launched until now. One of 
the most plausible wc base heard conies from Krafft 
Ehricke of Com’air who has helped build missiles on 
two continents. He pointed out that the Soviets are 
using their ICBM propulsion systems for satellite launch- 
ing and that at this stage of their development program 
for these huge rockets there are probably not enough 
available to fully support both the satellite and weapons 
development programs simuitiincously. Wc knoiv that 
the Soviets in March concluded a series of megaton size 
warhead tests in Siberia for a wide variety of missiles 
including the ICBM warhead- Therefore it is quite 
possible that this capability was shifted to Siberia for 
the warhead tests and after their completion moved back 
to the satellite launching complex at the main missile 
test range riorthwest of the Caspian Sea. It is also 
logical to assume that as the Soiaet satellites get heavier 
and more complexly instrumented there will be longer 
inter\'als between launchings. 

Now how have we been faring on the U.S. space 
program since last fall? The N^anguard program is mov- 
ing along at a good pace and, contrary to public mis- 
conception, it represents a pretty successful program 
considered in perspective of its inception, administration 


and technical aims. Tlie Army's Explorers have also 
made a successful contribution. But both Vanguards 
and Explorers arc still manv cuts below the Soviet 
achievements with Sputniks II and III and no amount 
of scornful references by U.S. scientists to "dead dogs” 
can alter this fact- Aside from continuing the Vanguard 
and Explorer programs we hare done precious little 
about organizing a truly national space policy utilizing 
all of the best asuilable dements from military rcscaich 
and civilian science. 

There is still an intolerable amount of wrangling over 
who «'ill control what, a basic skepticism in top goi’crn- 
ment levels that siwce exploration is a waste of time 
and money, and a continuing tangle of administrative 
red tape to slow action and strangle decisions. Wc arc 
still debating in Congress the advisability of establishing 
a National Aeronautics and Space Agency, W'e hope 
Sputnik III will shake some of the Congressional nit- 
pickers out of their loftv perches and prod them into 
action on this vital mcasure. 

Elsewhcrc in the goicrnment the process of bureau- 
cratic accretion continues. For example, look at all of 
the agencies that arc now in the act on a rclatis’dy 
simple project such as the lunar probes recently author- 
ized for initial exploration of the moon. 

A\’e liavc at least seen the wisdom of using existing 
and well developed boosters for si>ace exploration so 
both TTior and Redstone plus existing A'anguard hard- 
ware will be used- But say we start at Douglas who 
makes the TTior and Aerojet and who makes the second 
stage Vanguard. From there the administrative web goes 
to the Air Force Ballistic Missiles Division in Los Angeles 
through the Ramo-Wooldridgc space technology labo- 
ratory to the Advanced Research Projects Agenev in the 
Pentagon. But here ARPA has to consult with Dr. Paul 
Foote, assistant secretaiy of defense for research and 
applied engineering and William Holaday, the Pentagon 
missile czar whose approval is required before missiles 
can be allocated for scientific purposes. Then ARPA 
has to get the blessing of Dr. James Killian, the Presi- 
dent's scientific adviser, and the anonymous staff who 
advises him. All of these bases must be touched to get 
a decision and once the decision is readied, the flow 
begins in reverse. 

Even outside this tortuous orbit the Army, Navy and 
Air Force are engaging in an unseemly and unproduc- 
tive effort to grab as much of the space mission for their 
respective services as possible- And within the Air 
Force at least three factions are bitterly scrambling for 
control of the bio-satellite program, just one piece of 
the over-all effort. Meanwhile the scientific talent and 
the engineering know-how of .American industrs', evi- 
denced in at least a hundred practical sjmcc exploration 
proposals gathering Pentagon dust, are stvmicd by this 
incredible governmental maze. 

—Robert Hotz 
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EASTERN... 


pioneer in 


auxiliary power subsystems 


Eastern has developed mintature, hiih-outpiit units that give reliable 
performance In missile auxiliary power systems. Coordination with 
developers at the planning stage permits Eastern continually to engineer 
lower welgiit units that allow more fuel load for longer flight duration. 
Eastern’s experience as pioneeis of the thermal frontier provides the 
ail'important hnowledge to solve temperature problems at each stage 
of missile development. 

HYDRAULIC ROWER UNITS 

Miniature high-speed gear pumps are powered by aircraft motors up 
to 24,000 R.P.M., or direct-diiven by the turbine with little or no 
leduction gearing needed. Missile design engineers get maximum 
flexibility, reliability, and simplicity with separate hydraulic systems. 
Eastern hes produced power packs with capacity to l.S 6.P.M. at 
pressure to 2.SD0 P.S.I. Units are completely sealed and have pressur- 
ized sumps for operation at any altitude and attitude. 

ELECTRONIC TUBE COOLING UNITS 

Liquid cooling of heat-producing electronic equipment is an efficient, 
reliable control of temperetures within saTe operating limits. By 
creating designs based on pioneering experience. Eastern provides 
compact, lightweight equipment tor up-to-the-minute missile needs that 
meet military requirements. 

Cooling units have 50 to 50,000 watts dissipation rates, and refrlgera- 
tion-type cooling units ere furnished from 100 to 6,000 watts. Come 
to the leader in the field for complete and creative engineering help. 
EASTERN PRESSURIZATION UNITS 

Vital electronic systems that depend on a supply of precisely controlled 
dry pressurized air are protected by these units. A continuing program 
of research and development on compressors, dehydators, anif air 
control systems insures that your Eastern pressurization unit featurea 
the vary latest advances in this field for compactness, high temperature 

resistance, and reliability. They — 

and meet rigid military spacific 


TESTED reliability in auxiliary power 


EASTERN INDUSTRIES, INC. 


WHO'S WHERE 


In the Front Office 

Peter F. Iliiist, a director, Clark Equip- 
ment Co.. Jackson. Mich. Mr. Hurst is 
president of Acroquip Cotp. 

M. B. RnfSn and Soinucl Bonskv, direc- 
tors. Chicago Aerial Industries, Inc., Mcl 
rose Park, III. Mr. Ruffin is the company’s 
vice president and general manager; Mr. 
Boiisks' is director of engineering. 

Fred J. Kirkman succeeds Dun W. Iliitlc 
as president, Burgess Battery Co., Freeport. 
III. Mr. llirtlc is now vice chairman of the 

L. G. Potter, president and general man- 
ager. Long Maniifactiiring Division, Borg- 
Wamcr Corp., Detroit, Nlicli., and Long 
Mannfactiiring Co. Ltd. of Canada. 

Robert J. Moan succeeds J. R. Tuttle os 
csident. Cronse-I liiids Co.. Syracuse, N. V. 

d Gwtge 

ITienn Chemical Coip. (fotmerlv Ideal 
Chemical Products, Iiic.). Culver City. Calif. 

Earl R. Skaggs, cscciilive vice president, 
Townsend Engineered Products, Inc., Santa 
Ana, Calif. 

Capt. Charles E. Trescott (US.N, Ret.), 
vice president and general manager, Zienitli 
Plastics Co.. Gardena, Calif. 

Vernon A. Johnson, a rice president, 
Lockheed Aircraft Corp., Burbank, Calif. 
Mr. Johnson continues as director-corporate 

hlgtom a c' " 

Joseph A. Anderson, a vice president, 
General Motors Corp.. Flint. Mich. Mi. 

is general manager of .AC Spark 


csident. 


Plug ITivisii 
Have 


Dcvcc. vice 


ft. A 


•es, Ame 


Airlines, 


ich ! 


Leon Adida 

Force Technical and Ind 
(D.T.I.), one of the highest and most 
nificant Civil Service posts in ^■rcnch . 
lion, replacing Louis Mover, resigned. 

Clarence J. Stock, Technical .Advisei 
Air Traffic Control, Airsvays Modernira 
Board. Washington, D. C. 

Dr. John Harry Williams, Universit 
Minnesota physicist, appointed Dire 
Research Division. Atomic Energy Com 
Sion, Washington, D. C. 


Honors and Elections 

Brig. Gen. Harold R. Harris (USAF. Ret.) 
has been elected president of the Wings 
Club, New York Citv. succeeding Vice 
Adiii. C. E. RosendahrtUSN'. Rct.l. Adm. 
lohn II. Cassadav {USN. Ret.). Joseph S. 
Harris and Robert W- Tuttle were elected 
vice presidents. 

Richard S. Morse, president of National 
Research Corp., has been appointed Chair- 
man of the Army Seientihe .Advisory Panel. 

Juincs II. Carmichael, Capital Airlines’ 
board chairman, received one of the .Ameri- 
can Schools and Colleges .Assn.’s Horatio 
Alger Assards for 1958. 

(Continued on p. 105) 


INDUSTRY OBSERVER 

► Air Force probabls- n'ill issue general specifications for a Maii-iti-Spocc 
Soonest program (SHS) witliiii the next few weeks followed by a call for 
specific proposal.i in accordance with the specifications ‘iliorth’ afterwards. 
All ptesious proposals have been made bv ineUistrv on a roUmtarv Irasis 
since there has been no official request from USAi''. Program will aim 
initially only at the sunis-al of man in a capsule. On the first flight, he \yill 
not be expected to operate anv controls. He u ill test his ability to function 
hv attempting to press buttons with his fingertips. Crew member also will 
be free to make other controlling movements if he is able to do so, but 
no hand or ami movements will be necessanr for the Erst trip into space 
to be considered successful. 

► Air Force plans two additional Thor-Able firings from Cape Canaveral, 
each carrying a mouse. Tests will check re-entry, acceleration, engine combi- 
nation and scjxaration techniques- Nose cone from the first Thot-AWe shot 
(AW April 28, p. 37) was not recovered because the second stage of the test 
vehicle failed to separate from the nose cone, and the flotation gear for the 
cone had no chance to 0 |>etate. 

► Wright Air Deiclopmcnt Center request for industry proposals on three 
types of space niivigatiini svstcnis— one for controlling attitude and orbit of 
recoverable satellite, another for a system suitable for making a lunar land- 
ing and a third designed for interplanetary travel— has promiccd 250 pro- 
posals from approximately lOD companies. 

► Ait Force Ballistic Missile Division’s lunar probe vehicle will incorporate 
a Douglas Thor plus a modified Vanguard second stage and a third stage, 
possibly a modification of Grand Central Rocket Co.’s Vanguard third stage. 
Another possibility for the third stage is a liquid propellant hydrazine-flonrine 
engine now under study by the National Advisory Committee for Aeto- 
nantics, All BMD lunar probes will be of the same configuration and carry 
the same payload, which will be less than 50 lb. However, they will be 
fitted with different iustnimeutation for different measurements, None of 
the probes are intended for moon impact. In order to obtain maximum 
iiiforaiation, the object is to get the probes to circle the moon, lehim and 
bum up as thev re-enter the earth’s atmosphere or to orbit the moon. No 
camera will be carried and all data will be telemetered back. 

►North American X-15 high-altitude research I’chicle will lie carried to 
initial altitude under the right w ing of a Boeing B-52 bomber. Trailing edge 
of the B-52 wing will have a cutout section to accommodate the X-li’s 
vertical stabilizer. 

► Ojieratiiig contract for instrumentation of the 500-mi- missile range 
extending fioin the Pacific Missile Range to Dugwav, Utah (AW March 17, 
p. 21) lias been awarded to Chance Voiight Aircta/t, Inc. 

► Female staff member of W'right Ai: Development Center’s Acro-Mcdical 
Labotiitory recently completed a sc\cii-dav simulated space mission in com- 
plete darkness and isoliitinn in a small, soundless (ancclioic) chamber with- 
out apparent adverse isolation effects. Pmious tests in ancchoic chamber 
with male subjects ran for pcriod.s of up to approximately three d;ivs. 

► First Royal Air Force jictsoimcl sclicduled to operate the Douglas Thor 
intennediate range liallistic inipsile are slated to arrive at Cooke AFB, Calif., 
for training in July. 

► Chance Vought Rcgulus II cruise missile is nnsv being fired on a weekly 
basis from Na\y-managcd Pacific Missile Range, Pt. Mugii, Calif. Companv 
hopes to beat the present 1960 fleet delisfry date by as much as six months. 
It also is still hopeful of interesting tlie .Air Force in the Rcgulus II os 
citlier an ait-lo-ground or ground-to-ground weapon, 

► Reconnaissance satellite equipped for infrared and/or television scanning 
is being dcvcloiicd for the Army by Radio Corp. of America’s newly fomicd 
Astro-Klectionics Disision. 
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STAxno Engineering, Inc 


i; Join Staoid's Advanced Syeleme Engi 


Washington Roundup 


ARDC Reviews Needs 

Misjor review of Air Rcseatdi and Development Com- 
mand’s estimates of teclinical nectls for the next 10-20 
rears will eoiitimie June 2?-Sept. 6 at M'oods Hole. 
Ivlass.. under contract to the Nationiil Aciidemy of Sci- 
ences. Aim is to product a bUicprint that will allow resolu- 
tionarv, rather tnan erolutionary. action in the planning 
of technical programs, facilities, manpower, etc., to help 
assure the nation's air and spacepowet supremacy. 

Studies are taking into account the needs of other 
government agencies, industry and unircrsitics, as well 
as Air f orce. First summer study last year inrohed 103 
scientists from 26 uniscrsitics. 20 industrial firms and 
eight goremment agencies. 

Renegotia^^on Dissatisfaction 

Indirstrv dissatisfaction nith the adniinistiation of the 
lUnegotMtion Act and wars of comhating it will be 
.some of the major subjects to confront the annual con- 
ference of the .Aircraft Manufacturing Council of the 
Aircraft Industries .Assn, next week at its annual meeting 
in Williamsburg, Va. 'Ihc -Al.A board of gosernors also 
will liold one of its biennial meetings during the con- 
ference, which begins on May 21. .Approximately HO 
touncil members and guests arc expected to attend the 
conference. 

Accrued Expenditure Bill 

Outlook is that legislation providing for the establish- 
ment of annual ceilings on defense expenditures— as well 
as the expenditures for otlier government activities— will 
he allowed to quietly die. 'Hie measure has been passed 
by both the House and Senate, but there are major 
differences Iwtwcen the two versions. Main opposition to 
pro|)usal came from incmirers of House Appropriations 
Committee who argued that it is impossible to set a ceil- 
ing on defense spending a year in advance. 

Independent CAA 

Members of the Senate Commera- Committee, 
spurred by crashes of airlines with military jets, have 
opened a drive for legislation establishing an independent 
Metal aviation agenev. 'Fhe coimnittee staff is non- 
drafting the incasvtrc. Sen. Mike Momwicy (D.-Okla.), 
chairman of the coinincra- aviation subcommittee, coin- 
inented: 

"We will propose an inde|jcndcnt agency repotting 
directly to the President, and not organized as a sub- 
ordinate branch of another government departnicnt. 

"We contemplate that the agenev will have repre- 
sentatives of the military aviation hrjiiches as a part of 
if, but that it will have a single civilian administrator, 
who will have the power, after adequate consnifation, 
advice, study, and technical help, to make final decisions. 
Unless such power is granted soon, air travel is going to 
become dangerous.” 

The main issue appears to be timing. ElwoodQucsada, 
chairman of the .Airways Modernization Board, is sched- 
uled to submit a plan for an independent federal av iation 
agenev to Congre.vs next Jamiarv. 

Near-Miss Report 

Civil Aeronautics Board told Congress yesterday that 
ncar-inisscs reported during 1937 tot.ilcd 971 and that 


the number of actual midair collisions diitiiig the past 
decade reached 139 with fatal injuries to 402 persons. 
Statistics involving the collision accidents, the Baud 
reported, showed that clear vvuither prevailed in 94% 
of the eases. 

Visibilitv was more than three miles in 9S% of the 
accidents ,ind 94% of them occurred in daylight. In a 
special supplemental report to Congress, the Board re- 
viewed its recent efforts to tighten control of airs]iace to 
reduce the collision hazard but. warned that the intro- 
duction of positive control with facilities now available 
would "instantlv ground S39f of traffic." 

However, the Board said its goal is a ta|jidly c.xpanding 
traffic control system "which assures where nca-ssary the 
separation of planes in good and had weather." The 
Board vvatneel that freedom from unnecessary restriction 
and safe separation of aircraft sometimes confliet and 
concluded; "In .such e.iscs. the Board’s duty is to develop 
legulations which best serve the needs of air commerce, 
the postal service and the national defense.” 

Military Paybill 

Both the House and Senate last week approved a niili- 
tarv pav raise plan calling for an outlav of S576 million 
a veat as au incentive to keep tiained and skilled per- 
sonnel in the armed sen-ices. The increases ranged from 
1% boost in the lower enlisted gradt-.s to 33% for top- 
ranking eencrals and admirals. The hill also creates 
additional grades and |)tovidcs for additional increases for 
pcoficicncv-. I'hc Defense Department estimates 2,392,- 
000 persons vv-ill receive increases under the bill. This 
includes 1.6S2.000 on aetiv-e duty-; 700,000 on rescn-c, 
and 210.000 retired. 


Space Attendance 

One of the most enthusiastic committees on Capitol 
Hill is the House Committee on .-Astronautics and Space 
Exploration. Each .session has been attended by- a ma- 
joritv of the membets since heatings began April 13. 

Six of the 1 3-man committee hav e not missed a session, 
although they- are all members of one or more other 
House conrmittccs of major importance. The six are 
chairman John McComiack (D.-Mass.l. William Natchcr 
(D.-Kv.), B. F. Sisk (D.-C-alif.), fanics Fulton (R.-Pcnn.l, 
Kenneth Keating (R.-N.Y.l and Gerald R. Ford, Jr. 
m.-Michl, 

Most of flic remaining members have attended at 
least two-thirds of flic meetings. 

On the Senate Space Committee, it is not unusual to 
sec onlv one nicmbct in attendance. .After the opening 
session, attendance has been small throughout the two 
weeks of hearings. Ilnwcvcr, the members of the com- 
mittee serve on as many- as five other committees. 


Bilateral Opposition 

Rep, Isidore Dollinger (D.-N. Y.) is urging the Civil 
Aeronautics Board and the State Department to "take a 
long hard look" at any further air tran.vport negotiations 
with foreign governments that would continue to endan- 
ger U.S. airlines. He said in a recent trip to Miami he 
noticed foreign flag airlines outniimhete^ U.S. interna- 
tional carriers almost 10 to one. 

—Washington staff 
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SiHwe Technology 


Administration to Clarify Civil Space Role 


White House spokesmen propose amendments to 
legislation to clarify military and civil space roles. 


By Ford Eastman 

Washington— Atlininistration spokes- 
men last neck jMoposed "perfecting” 
iiniendincnts to the prO])obcd space bill, 
including a language duinge that would 
clarify military and civilian roles in the 
national space program. 

Roles and missions of the military 
versus those of a civilian space agency 
have been sonvc of tlie major issues 
raised before both the House and Sen- 
ate space committees during five weeks 
of open hearings. 

The Senate Committee on Space and 
.Astronautics headed bv Sen. Lyndon 
Jului.son (D.-Tcx.) concluded hearings 


last week and will go into executive ses- 
sion to consider legislation- The tiouse 
Cvnnmitta' on Astronautics and Space 
Exploration lic-aded hy Rep. John Mc- 
Cormack (D.-Mass-I plans to report a 
hill out by this week. 

Maurice II- Stans, director of tlie 
Budget Bureau, told the Senate Sjiacc 
Committee last week that complex bills 
often require some perfecting amend- 
ments during the course of considera- 
tion l)v Congress. He added tliat both 
the Budget Burc“Ju and the National 
.Advisory Committee for Aeronautics 
arc ready to liclp the committee clarify, 
e.xplaiii or improve the text of the bill. 

Under tlie proposed plan. N.AC.A per- 


sonnel, installations and rescarcli facili- 
ties would fonii the nucleus of the 
National Aeronautics and Space Agciicv . 

Nfost military and Oefense Depart- 
ment witnesses appexiring before hotiv 
committees expressed concern over the 
military role in the national space pro- 
gram and urged greater participation or 
complete control of space |)tojccts that 
have or may have military applicvifion. 

“Almost without exception,” Stvins 
.said, "testimony before the House and 
Senate committees lias endorsed the 
principle of civilian control over tlinse 
aspects of space science and exploration 
aimed at furthering the general knowl- 
edge of mankind. The President has 
recognized, and the bill reflects this 
awareness, that certain space programs 
should he conducted under the De- 
fense Department because of their im- 
]jortancc to the security of the nation. 
On this, there also seems to be no sig- 
nificant debate." 

The issue. Stans .said, is one of dc- 
tetniining where the line should l>e 
drawn Ixitwccn space programs and proj- 
ects appropriate for the civilian agenev 
and those more suitable for iidministni- 
tion by the Defense Department. 

To re.solve the question, Stans said 
the Administration would not object to 
the insertion of a clause that would 
spell out the I'^efcn.sc Department's 
CQin]jlcte responsibility for space activi- 
ties peculiar to or priinarilv associated 
with weapon systems or inilitarv opeta- 

Tlie budget director explained tiial 
rhete are projects that can be cicarlv 
defined as inilitarv and others as civ ilian 
but that a vast "gray area" exists where 
there is doubt as to whether an activitv 
can be categorized as civil or inilitarv. 
In such cases, he said, it would be im- 
possible to establish preci.se divisions of 
lesponsihility between agencies with 
closely related programs, especially 
when the future scope and dimensions 
of tlie program ate so unccrtiiin, 

W'hcn questions arise over responsi- 
bility in grav-arca projects, Stans said, 
assignment of responsibility will have 
to be detennined by the normal proc- 
esses of inter-agency cooperation. In 
some cases it will be necessary for the 
President, himself, to resolve such 
questions. 

Dr. H. Guyford Stever, associate 
tican of engineering at Massachusetts 
Institute of Technology, and chairman 
of the NACA Space Technology Com- 
mittee, said he felt the grav-arca proj- 
ects would be undertaken jointly be- 
tween flic civilian agenev and the 
Defense Department. 


G.M. Bids for Minuleman 

Washingtnn— Ceiieial Motors Cnrp. is making a strong bid fur tlie complete 
Miiniteman mnlti-puipuse ballistic missile project (.AW March 17, p. 18). A special 
coiifcrcnec between G.M, division hcad-s and senior officers of the Air Force Bailistic 
Missile Division on the subject was held May 7 at BMD's Inglcsvoud. Calif., 
Headquarters, 

This conference was arranged at Department of Defense level. General Motors 
presented the B.MD officials a package plan whereby the managnicnt design and 
manufacture of almost all Miniiteiiian svsteiiis could be handled by the corporation 
with the Allison division has-ing propulsion responsibility. .-AC Spark Plug building 
the gnidance and much of the tescarch and development being coiidnctcd in other 
G.M. facilities. 

Following this presentation. Col. Ivd Hall of BMD briefed the G.M. executives 
on the over.all Miniiteman program. I'his was the first coin|ilete Miiiutcman brief, 
iiig presented to anv cumpauv. G.Af. officials were assured bv BMD that no decision 
would be made regarding any part of the Miiiutcman svstciii until G.M. had prepared 
and submitted its detailed proposals. 

General .Motors personnel attending the conference included Cyrus R. Osborn, 
vice president and group executives, G.M. Corp.; S. K. Skinner, vice president and 
group executive. G.M. Corp.; J. .-A. .Anderson, s-ice jiiesident and general manager, 
•AC Spark Plug Division; E. B, Newill, vice president and general manager. Allison 
Div-ision; Demitrins Gcrdan. director, engineering, aircraft engine operations. y\lli- 
sun Division, and Dr, L. R, Ilafstad, s-icc president, research shiff. G.M. 1'cclmical 

Ballistic .Missile Division officcni attending included Maj. Gen. Bernard .A. 
Sehriever, BMD commander; Brig. Gen. Osmand J. Ritland, assistant deptitv coin- 
mandci for hallistic missiles svith additional duty as vice eonimander Ballistic Missile 
Division; Brig. Cen. Ron I. Funk, deputv director for ballistic missiles. Office of Direc- 
tor of Procurement and Ptoductimi. .Air Materiel Coinmand; Col, William R. Large, 
fr., assistant CINCSAC/S.AC-MIKP) (.MIKE refers to the Cnlifornra area); Col. 
Samuel W. Bishop, chief of the Procmement Staff Division of A\IC; Col. Sherman 
E. Ellis, chief of the Production Staff Division of .AMC; Col. Edward N. Hall, direc- 
tor of Miiuitcman Project, BMD; Col. Albert A. Shmnskv, chief of the Logistics Staff 
Division at AMC; Col, Charles II. Terhune. deputy ennimander of technical opera- 
tions, BMD; Col. Otto Glasser, program diR-ctor of the .-Atlas project; and, J. .A. 
Clark, a civilan chief of production resources. AMC. 

A number of companies has-e been activelv participating in the Miiniteman cmii. 
petition for several months. Ihcv include North .American, Convair, Lockheed, 
Douglas, Martin, Ramo- Wooldridge, lliiokol, Aerojet-General and Phillips 
Petroleum. 
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Stever sviicl that, in view of N.ACA's 
iimg retold of cooperation witli the inili 
tars and otlicr agencies, it is almost cer- 
t.iiii that tlie new agenev and five De- 
fense Dcpariniuit vvovikl comliict spiec 
expIiiMtion projects jointly and sliarc 
responsibility with a miniimun of con- 
flict. Joint piogtanis, lie said, would give 
the inilitarv ani|)k op|)ortunitv to cx- 
|)lore areas of possible military value 
iIikI. at tlie same time, allow tlie civ ilian 
agenev to explore pc-.iccfnl applic-.itions 
as well as .lid the military in rcsfarcli. 

.Another provision of the bill vvliicli 
|jroduced considerable conflicting testi- 
inonv before hotli committees is 
whetivci odministiatiu' authority should 
lie given to a single director, advised bv 
a 17-man board as proposed or create 
a commission. 

St.ms strongly defended the director 
concept wliich lie said the President 
consiciers vital to tlie oyKration of tlic 
new agency. He .said this is five tradi- 
lion.il way in wliicii federal a|cncies 
cliarged witli large operating programs 
arc headed. 

St.ms. however, said he had no oh- 
fectimi to changing the proposed otgani- 
zalirm from nine civilian and eight gov. 
ernment members to nine government 
,md tight civilians, 'i'lvc present plan 
was di.illciiged ciirlier bv Sen. Clinton 
P. -Anderson (D.-N.M.) who said ci- 
vili.ms. rather than the government, 
would control the agency. 

Stans also said: 

• AA’ordiiig could be changed to provide 
tli.it no less than three members of the 


Fli>t Navy A3J Details 

Columbus, Ohio— Navy’s supersonic 
twill, jet A3I attack aircraft, wiiicli rolled 
out at North .American .Aviation. Inc., 
plant here last week, features high, thin 
swept wing and movable slab-Kyrc tail 

A|3 has been fitted with folding wings 
and tail fin earlier operations. Lauding 
cimlignrjtiun incorporates droop leading 
edges and Raps and bonndarv laser con- 
trol, Diiiicnsinm are; wing span, 50 ft.; 
over-all length, 70 ft. and height. 20 ft. 

ATI will be lighter in weight Ilian 
some of the attack planes now o|ietating 
off c.itticrs. Compressed nitrogen will be 
used to actuate wings na|is, air brakes 
and bndiiig gear (AW Jiilv 8. 1957. 

p- 2?). 

Airct;ift was to be christened bv .Adm. 
Arleigh .A. Burke. Chief of Naval Opera- 
tiims. and J. H. Kindclbcrger. North 
American board chairman. 

A3J is iKiwcrcd by two General Elec- 
tric (79 jet engines, producing 15,00(1 
lb. thrust cacli. Engine air inlets arc of 
vari;iblc geometry design for optiimini 
perfomianec at all speeds. .Aircraft is 
limited only by posset, not by stability. 


IT-mim cumniittee would be from the 
Defcu.se Dcp;irtmcut instead of one as 
c, lik'd for ill the proposed bill. 

■ Administratioi) would not object to 
dck'ling it provi.siuii that would permit 
the ngciicv to accept gifts or donation 

• Paragraph could be inserted calling 
for the agenq' to engage in a program 
of international cixipcraticm in space 
exploration and for peaceful applicition 
of the results. 

Dr. Hugh L. Dtydeii. NACA di 
reetor. testified along similar lines and 
e.xjikiined, in answer to the Semrte Coni- 
iinttec criticism, that the bill vv;is pur- 
posely written in general, rather than 
specific terms, because the entire sub- 
ject of space technology is and, for 


Los Angeles— Successful negotiations 
lielween unions and several Southern 
California aircraft and missile firms have- 
lessened industrv strike tlire-.it. 

I.ockliccd and International .Associa- 
tion of Machinists were first to re-.icii .i 
lentativc ngiecment on a new tvvii.ye;ii 
contract that calls for w-age increases 
iiver.igiiig nearly 21 ants per hour, ret- 
roactive ply at 16 cents an hour, cost of 
liv tug inerrases, one additional piid holi- 
day. automatic blanket pav increase 
next year of 5% or seven mits an honr 
—whichever is hi|hcr— and cliange-s in 
seniority provisions and increased wage 
scales in 14 special new job classifi(5i-' 
lions. Union members ratified Lock- 
heed's offer. Negotiations arc continn- 
mg betwan union representatives and 
l.ockliced's Missile Division. 

However. about 8,500 of the 15.000 
workers at Lockheed's Murietta, Ga., 
facility ate cm strike, despite tlic West 
Coj.vt settlement. Offer to LAM mem- 
bers tlicre rcnortedly was identical lo 
coast offer. Tentative agreement was 
reached last week, subject to ratification 
hy the union’s memlxTshii). 

Union found unacceptanie other pro- 
visions in the contract dealing with 
seniority, job secviritv and vvliat is 
termed the "agenev shop.” 

Georgia has a "right to work" law pre- 
venting contracts with union or closed 
shop provisions, so inste.id a proposal 
i.illed "agenev shop," wlierciii an em- 
ploye would have to jxiy union dues 
whether he actually belonged to union 
or not. lias been snhstitntcd in iicgotia- 
tious. Lockliced is unwilling to agree 
to this jirovision. 

Ill both Georgia ;ind Missile Sv stems 
Divisions, unions wanted cliaiiges in 
seniority and ]ob sccuritv clause'. Lock- 
heed says contract at California Divi- 
sion specifics, and others w ould as well, 
tiiat senioritv within divisions will he 
protected against tran.sfcrs which might 


some lime lo come will reiiiain, lat|elv 
an assortment of unknowns. 

Johnson and .Anderson, as well as 
other memhers of the Senate commit- 
tee. have been critical of the .Adminis- 
tration for presenting proposed legisla- 
tion that did not go into mote detail 
clearly, or spell out provisions of the 
act. 

Earlier, the Sen.ite attack brought a 
sharp reply from Rep. Kenneth B. Keat- 
ing (R.-N. AM. a member of the House 
committee. 

"Widespread misunderstanding is be- 
ing fostered." he said, "bv the inaccurate 
charges niadc against the administr.i- 
licm’s outer space hill. We cannot allow 
the .American public to be mi.slcd in this 
iinpothint area of ovtr national interest." 


occur as work within one division shows 

Other divisions apparentlv had 
feared an influx of California lAivisicm 
personnel due to slackening of activity 
at California Division. However, coni- 
p;my s;iy.s contract specifies that any 
interdivision move's result in loss of 
seniority, whether transfer is at com- 
pany or tinplovc request. Emplove 
transferring to another division builds 
seniority from start of bis work there, 
wtriev none from former division. 

North .Americaii .Aviation and repre- 
sentatives of U.AW reached a tentative 
agrcx;iTieul on a tvvo-veat contract giving 
17 to 26 cents an hrwr pay increase for 
this year vvliich includes a 15 ant cost 
of living allowance, and a ^7r increase 
for next year. .Agiameiit. to be voted 
('ll bv nicmbcts. covers apirrnximateh 
21.000 employes. 15.000 workers in the 
Los .Angeles arcxi and 5,500 workers in 
Cohimhus, Ohio. 

Sun Diego and .Astronautics Division 
of Convair effected settlement with 
unions based on wage increases lo I.AM 
members that would boost hourlv em- 
ployes from 17 to 27 ants an lionr 
innnediatcly, an automatic 59E wage 
increase next year and further wage 
.adjustments for rises in cost of living. 
Members voted acceptance at the San 
Diego |)lants. but when same offer was 
presented to tlie Pomona Division, nc 
gotiafions broke down and a walknul 


Correction 

North Araciiean's Rockctdync division 
has des^iinl a package of three 2.500 lb. 
thnist rocket engines tor the second stage 
|)io|iiilsiOR of Kiafft Khricke's freight 
eairying space vehicle. Due to a tvpo. 
graphical error in the Mar 12 issue of 
.•Aviation Week (p, 23), the engines were 
listed at 250,00(1 lb. thrust. 


Industry Strike Tension Lessens 


AVIATION WEEK, 


?. 1958 



House Foresees Curb 
In Defense Changes 

Wasliington-Ilousc is expected to 
squeeze out the "\aguc." sweeping pro- 
visions in the President’s plan for re- 
organization of the Defense Depart- 
ment and pass legislation within a week 
or two authorizing the few speciSc 
rhanges proposed. 

Rep, Carl Vinson (D.-Ca.l, chair- 
inan of the House Armed Services 
Committee, cvnicallv commented that 
these "can be written on the hack of 

During three weeks of hearings, coni- 
inittce Democrats were aitical at what 
thev termed the wide discrepancy be- 
tween what the administration "could" 
dn under the President’s plan {AW 
Apr. 1-1, p. 28) and what administration 
witnesses testified it was actually in- 
tended to do. 

'I'he committee started re-drafting 
last week. 

Armed Services Democrats also in- 
sistently pointed out that the basic idea 
of the President’s plan-centralized con- 
trol of Department of Defense by the 
Secrehar)' of Defense— represents a com- 
plete snitch from his 1953 position 
when he reorganized the Department 
to achieve greater decentralization of 
administration. 

A Democratic view was expressed by 
Rep. Mcl Price (D.-lll.), a member of 
.\rined Services, who said: "I am in 
favor of gi'ing the President and ad- 
ministration everything they really want 
—although exactly what they do want 
is vague and changing. Then there can 
be no more alibis and no room for ex- 
cuses over the bumbling defense pro- 
gram.” 

The main points of change proposed 
ill the reorganization legislation arc: 

• Command channels: The legislation 
would remose the service senetaries 
from the line of command from the 
Secretary of Defense and the Joint 
Chiefs of Staff to unified commands. 
N'inson points out that it was the Presi- 
dent himself who established service 
secretaries as the executiie agents to ad- 
minister unified commands in 1953. 

• Service autonomy: Provisions of the 
1047 Unification Act qualifying that 
the three services shall be “separately 
administered" would be eliminated. 
V’inson maintains that this act clearly 
establishes the Secretary of Defense as 
"the boss” over the services. He notes 
that it was the President who effected 
a decentralized operation. The Presi- 
dent said in his 1953 report to the Con- 
gress: "In an organizaition the size of 
the Department of Defense, true effec- 
tiveness with economy can be attained 
only by decentralization of operations 
under flexible and effective direction 
and control from the center. . . .” 


• Joint Chiefs of Staff: The chiefs 
would be removed from service duties 
and responsibilities and expand the 
jes operating staff. There appears to 
be little opposition in Aimed Services 
Committee to permitting the Chiefs of 
Staff to delegate duties to tire Vice 
Chiefs of Staff- 

Thete is considerable opposition, 
however, to the delegation "respon- 
sibility” since this might lead to a 
system under which the Joint Chiefs 
planned but had no responsibility for 
the execution of their plans. The com- 
mittee, as well, is also expected to set a 
legal limitation on the size of the JCS 
operating staff. 

• Combatant functions: Secretary of 
Defense would be given greater flexibil- 
ity in assigning service functions. De- 
fense Sccrctarv Neil McElroy testified 
that there was no intention of making 
such sweeping changes as the abolition 
of the Marine Corps or naval aviation. 
’Ihe Armed Services committee will 
probably spell this out. 

Na^7 Plant Produces 
Boron-Based Fuels 

Model Citv, N. Y.— I'irst full scale 
plant for tlie production of high energy, 
boron-based fuels has gone into opera- 
tion in this citv, 17 mi. north of 
Niagara Falls. 

New plant, built and operated by 
Olin Mathieson Chemical Corp. for the 
Navv. is making a liquid alkyl bor.me 
called HEK-2 that is expected to be 
used in the afterburners of future jet 
aircraft such as the B-70 bomber. Dr. 
L. Kennit Herndon, Olin Mathieson 


vice president, said that the company 
also is working on development of a 
solid, botane rocket fuel. 

Built at a cost of S4i million, the 
new plant officially belongs to the Navy 
but «'ill supply fuel to the Air Force 
as vvell. Sometime next year, Olin 
Mathieson expects to complete the S45 
million Ait Force fuel plant which is 
now being built adjacent to the Navy 
facility here. HEF-3, reported to be 
elhvl alkylated decaborane, will be pro- 
duced in the Ait Force plant. At pres- 
ent, still another liquid botane fuel, 
HEF-4, is being made on a pilot plant 
liasis. 

Olin Mathieson high energy fuel 
program nearly parallels that of Gallery 
Cliemical Co.; both programs are an 
outgrowth of the Zip project initiated 
by the Navy in 1952 and joined by the 
Ait Force in 1955. Gallery recently 
completed the third unit of its own 
liquid botane plant in Lawrence, Kan.; 
hopes to have the fourth and final unit 
finished and the plant onstream in 
June, at which time it vvil! start fuel 
shipments to the Navy. The company 
is building a second and larger plant for 
the Navy. And Gallery, like Olin 
Mathieson, also is working on the de- 
velopment of a solid, borane rocket fuel. 
Callerv calls its botane fuels, Hiccal. 

Boron-based fuels can increase the 
range, speed and/or payload of aircraft 
and missiles because of their high heat- 
ing values. Compared to an average 
heating v-alue of 18.600 Btu./lb. for jet 
and rocket hydrocarbon fuels such as 
)P-4 and RP-1. a liquid alkyl botane re- 
leases 25,000 Btu./lb. while the solid 
decaborane produces about 28,000 
Btu/lb. 
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ROTI Photos Indicate Tumbling Sputnik M's Size 


Photo seciaciici; of Soviet Spiitiiih II aiteltilc 
uus tukeii by Perkiii-Hlmcr ROl'l optical 
tracking tdcscnpe at Air Force Missile Test 
Center. Patrick AFB, Fla., when rocket 
jussed rsithin 2fl0 stat. mi. of .\FMTC. 
I tackiiig teleseo|ic has 24 in. aperture and 
focal length up to 50(1 in. (AW Ckct. 28. 
p. 110). Mavimiim foul length »as used 
for these photos, .kiiahsis of photos made bv 
Radio Corp, of America Service Co. coti- 
diided that total length of the rocket is 
betueen 74 and 84 (t. or, putting it an- 
other u-av. 79 ft. Hith an unccrtaiiits of 
about 5 ft. niameter is almost iiii|iossiblc 
tn dcteiininc because of the ininor likc re- 
flecting surface of the metal skin. Intense 

caused bv reflection.s from single control 



their knoun dimensions and spacing. To 
dclemrinc trrre length of the rocket it is 
neeessarv to know the orientation in space 

tained «ith' another telescope with 24 in. 
aperture and 240 in. focal lengtli located 
about 14 mi. from ROI I. Ibis permitted 
determinafion of rocket’s orientation. The 

duplicated exactly (but at lialf-sealc dne l<j 
shorter focal length) the appearance of im- 
ages on ROTI film. ROTI (reading opti- 

marv objective telescope, sighting tcleseopes- 
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Snyder Reports Plans to Merge 
Service Public Information Offices 


By Katherine Johnscii 

Wasliington-I’hms to consolidate 
the information and security ler ieiv ac- 
tisitifs of tlic tlitce militaty sersices 
u'ith the Office of the Secretary of De- 
fense were disclosed to Mouse Armed 
Services Connniftcc b\- Murray Snyder, 
the .Assistant Secretary for Public Af- 
fairs. 

Rep. John Moss (D.-Calif.), chair- 
man of the ilousc Information Sub- 
committee, promptly announced that 
he would attempt to block the plan, 
cliarging that it was “a grab for power” 
by Snyder who wanted "absolute con- 
trol” in order tn manipulate the release 
of neus for policy reasons. 

"It means less and less information 
will be asailable to the people and Con- 
gress,” he declared- "It means intimida- 
tion of anvonc ssho might ha\c any 
indcijendence." The first step of Moss’s 
subcommittet- was to request detailed 
reports from Sccretarv of Defense Keil 
McElroy and the inforination chiefs of 
the sers iccs, 

Snr dcr told the House Armed Sen- 
ices Committee that lie had discussed 
the consolidation plan with the informa- 
tion cliiefs of tlic scnices and antici- 
pated no objections from them on "the 
diminution of their authority" which it 
would entail. The sen’ice information 
chiefs, lie said, would become "advis- 
ers” in his office. 

"The chiefs of information who have 


Obtigation Lag 

M'ashingtoii— Obligations for new pro- 
curement contracts for aircraft and re- 
lated materiel me lagging behind last 
year. Department of Defense icpnrts 

Now proeucenfeiits were S7.1 billion for 
the 'first nine months of Fiscal 1958 
(Jills through March) as compared ssith 
$7.8 bilbon for the same Fiscal 1957 
)>criod. 

Air Force procurements were $5.5 bil- 
lion for the Fiscal 1958 period as cniii- 
juted with S6.1 billion for tbc 1957 

Mb'on as compared with $1.7 billion for 
the 1957 period. 

lixpeiiditurcs for aircraft and related 
procurement were up; $7,5 billion for 
the first nine months of Fiscal I95S as 
compared with $6.8 billion for the first 
nine months of Fis-cal 1957. 

As of April. USAF and Navy had a 
total unexpended balance for iilcciaft and 
related purchases of $16.5 billion. 11ie 

coiitmris totaled $7.6 billion. 


consulted witli me indicate that they 
arc willing to gise it all they base and 
support tills plan as we have begun 
t(; outline it,” Snyder leportcd. 

Iiifonnatioii officials of two sctsiccs. 
howeser. told .Aviation Week tliat 
their first infotmatioii on the consolida- 
tion was ftoni press tqjorts on Snyder's 
testimonv before the House committec- 
'llies- indicatccl unalterable opposition 

Personnel Survey 

Snyder’s office is now making "a de- 
tailed nian-b\-niaii studv of the person- 
nel'' in the four scrs-ice iiiforniation 
offices. "I'hc objective," Snvder said, 
"is to bring into our combined opera- 
tion the r erv best people they lia\’c." 

Branch information offices at New 
A ork and Los Angeles, now manned hy 
crsonnel of the indiridual scniccs, 
nyder reported, will be cmerated as 
"adjuncts" of his office "if they arc 
cimtiinied at all." 

Sersicc personnel would staff the in- 
foniiiitioii offices at intlisidual scni«' 
installations outside Wasliington under 
"guidance" from Sns’dcr’s office. The 
efficiency rating gisen by Snyder would 
base equal wciglit with the rating given 
b\' commanding officer of the installa- 

•Appointments for press interviews 
with service officers or officials would be 
arranged through Snyder's office, in- 
stead of through the service information 

Snyder commented that the service 
information chiefs are "fine men” and 
"I have the highest respect for them as 
military officers whose zeal and lovalty 
to their services is of a verv high de- 
gree." He added: 

'Loose Confederation' 

"rhey are operating now in a more 
or less loose confederation and with 
.1 great deal of autonomv, particularlv 
since they have these large staffs which 
do tlieir planning. . . . TTicv do their 
iiihlateral planning for news develop- 
ments and for relationships with public 
organizations aiul for participation in 
])ublic events around the countrv and at 
tlic seat of government. 

"Tlic principal advantage (of the 
consolidation) will be in the joint plan- 
ning which we envisage hy the estab- 
lishment of a planning office in the 
Office of Public .Affairs." 

Asked whether ccn.sorship is iiiipr^scd 
for policy reasons. Snvder said: 

"You may wll it censorship. If is re- 
view for conflict ... for conflict with 
CTitablislied policies or programs of the 


Dep.iilment of Defense or of the na- 
tional government.” 

hi the missile field, he added that 
'■flic- Department of Defense has a tc- 
sponsibilitv to determine that announce- 
ments do not give an impression which 
may be misleading to the public con- 
cerning the availability or the nearness 
lo operational capability . . . . A\’e must 
sec that the news is not ahead of the 
production lines." 

British Investigate 
Third Viseount Crash 

London— British government is inves- 
tigating the third crash within seven 
mouths of a Britisli European Airways 
Viscount 800. Aircraft hit the ground 
several miles short of the runway at 
Prestwick Airjxirt. 

Officials said the BEA Viscount, 
which was on a ground controlled r.idat 
approach, hit in a normal flight attitude 
with wheels up. No passengers wete 
aboard. Aircraft was on charter to 
British Ovascas Airways Corp. and n-.is 
to pick up trans-atlantic passengers at 
Prestwick. Crew of five escaped witli 
injuries. W'eather at tlie time of the 
crash was above minimums, but with a 
’00 ft. ceiling, according to a goveni- 
ment spokesman. 

Meanwhile, Danish government re- 
I’ort is expected next week on Nov. 17 
crash of BEA Viscount 802 near Copen- 
hagen. Crew of two escaped unhurt 
vvlien airplane made a forceJ landing on 
night fliglit from London. 

British authorities are continuing in- 
vestigation of Octolxir crash of Viscount 
S02 which was destroyed at Nutts 
Corner .Airport near Belfast, Irehuid. 
•Aircraft was making a GCA go-around 
when it hit the ground. Seven BE.A 
CTCvv members were killed. 

Coast Guard Orders 
C-130Bs for Rescues 

Coast Guard will flv Lockheed 
C-nOB Hercules on air-sea rescue mis- 
sions. first two aircraft arc slated for 
delivery in kite 1959 from Lockheed's 
Georgia plant. Order is addition to .Air 
Force contract for 55 C-HOBs. Con- 
gress has approved Fiscal 1959 appro- 
priation for two more Coast Guard 
C-150Bs to be delivered in 1960. Coast 
Guard plans cal! for total coinpicnient 
of 14 C-nOBs. 

Modificatiiin.s neeessarv to convert 
C-1 50B to search and rescue aircraft 
include re-arrangement of cockpit in 
order to add radio operator's station and 
accommodations for an on-the-sccnc 
commander. Two seats at rear para- 
trooper doors and clear visions panels 
will provide scanning posts for observ- 
ers during air-sea rescue missions. 
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Firs! Quarter Shows Increases; 
Aviation Resists Recession Drop 


New Yoik-I'irst quarter earnings in 
tilt iniaticin indiistn' gc'iier.i]]\ liuckcd 
llie clmviitreiid in ntlier indiistries. 
Uiicing, Cessiiii. General DMiamics, 
laickheed. Mcnoniiell, Temco and 
United Aircraft reported intre.ocd eiiru- 
mgs: Martin. North .Ametic-aii and 
Curtiss Wright svere donn. 

United Aircraft, whose earnings last 
sear reached an all-time peak, reported 
first quarter I95S earnings of Sll,s4’.- 
9'4. Kiirnings last vear in the same 
period were SI0.967,6(is. 

Sales rose from S297.994.9&2 to 
‘•108,847.101 and per share c-arnings 
from Sl.fi9 to S1.7S, Hacking was S1.8 
billion. 

Boeing's earnings rose to 89,499.190 
eiiinpared with SS.07s.464 a vvar ago. 
Sales of 5411.051,648 compared with 
8292,711.969 a year ago represented a 
net return of 2.81 cents per dollar of 
vdcs and emphasised a trend toward 
ri.sing loluinc and smaller profits in the 
industn'. 

Write-offs on the 707 jet transport, 
rising interest expenses and increased 
,imortization on facilities bore substan- 
tial impact on profit margin, Boeing 
said. 


I.iicklieed -Aircraft Corp.’s first quar- 
ter earnings increased almost 5054 
despite earlier nredictions In- the coni- 
pam that 1958 would not he as good a 
year as 1957. The figures: 



Board Chairiiian Robert Gross re- 
peated the earlier note of caiitiun, fore- 
casting that sales and earnings might be 
lower rm me lemamaer or the teat. 
Ilnwc'cr. totals for the \e-ar should l>c 
.satisfactorv, he said. 

Dcselopnient write-offs fur the Flcc- 
tra turboprop tr,ms|)ort were 2054 less 
than the .same period last ye;ir, explain- 
ing to some extent the e,uiiiiigs increase 
tills sx-.ir. 

• Curtiss \A'ri|ht net droppetl from 
59.942.256 last vear to 85.014,560 this 
year, or from 81,26 to 62 cents a share. 
Sales also fell, from 8147.427.760 last 
year to SI05.076.814 this year. A 815 
million increase in backlog was reported 
bv the com|)anv. however, bringing 
total to 8550.000,0(10. 

• General Dynamics' earnings ro.se from 


^9,599.611 to 89,8.2,566 and sales 
from 5542.75S.29' to S’'S6,419,2'5. 
Bet sb.ite e-aniings sscre 81.01 tins u-ar 
coiiipated with 81. 05 last scat, but the 
recall of a debenture issue rcMiited in 
there being about SOO.OOO more shares 
Ilf comniim imtstiinding this vear. Back- 
log was 81,774.000.000 at the end of 

• McDonnell .Aircraft Coqi. earnings 
after taxes were S6.6S1.299 on sales of 
8521,995,672 for nine month period 
Hiding March 51. Faniings topped a 
similar period in |95" bv 8469.14'. 
Compani 's backing of orders is 8487.- 
055,727. wliicli docs not include a re- 
cent K-IOIB contract for 85S.I40.000, 
McDonnell cmploix 24.S22 persons. 

• 'I’emco .Aircraft Cotp. reported first 
quarter net earnings of 8596,957. against 
^294.798 for flic first three months of 
195". Quarter sales were 827,145,000. 
tonipared with 527.227.000 a year ago. 
Temco has a backlog of about S135,- 
000.000 and is continuing development 
of Nail’s Corvus missile. 

• Cessna .Aitcraft Co., Wichita, Kan., 
reports second tpuirter earnings reached 
.111 all-time high with |)rofits after taxes 
amounting to 52,585.719, or 52,07 a 
.share, compared with 81.12 a share for 
a similar period last ye.tr. F.arnings for 
first six months totaled 52.068,609, 
against 81,694,158 a yc.ir ago. Sales 
tor three month period ending March 
51 were 525,656.000. a gain of 86.422.- 



Republic Develops Jef Drone 


Swalinw, di'lhi-wiiig turbnjtt-Jiowcrctl drone, is being dcve4opcd by 
Kepiiblic .Ai'iiitioi) Coip.'s Guided Missile Division for .Amis. .VII- 
wealbe: ads-aiiic siirvcillanee drone, which will be able to e.mi 
television, infrared or phnlogr3|ibic exinipiiicnt. is shown in model 
ftmii. .Short range nf drone could be iiicre.-ised. Swallow- uses zero- 
length launcher with fVI'O assist. Contract for Swalhm- is vjliied 
at 85 iiiillion and includes studs, rleveliipiiient and detail design 
and pToductioii uf service test models. Phase I stud}' has been com- 
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000 user the preiions scar, Six-nioiith 
••.lies totaled S44.42.S.OOO. or 57'1?- more 
than for the same period last lear. 
Conipanv directors declared a dividend 
of 40 cents a sliatc pavabic In stock- 
lioldcis of record Mai 9- Compaiii's 
iiiilit.iry backlog on Boeing H-52 stabil- 
izer assemblies and 'r-57A twiii-jct 
trainer exceeds S52.000.00fl- 

• 'I'lic Martin Co. reported first quarter 
incmiie nf 81.695,551. a drop of 8516.- 
004 under tbaf period a scar ago. Qnar- 
tei s.ilcs were 896.561,490, against 
89.8.'48.254 in 1957. 

• North .American .Ai-iatioii. Inc. back- 
log of orders tot.ilcd 8515.750.506 as of 
March 51- Compani re'|X)rtexl its net 
income for six inoiith period ciiderl 
Match 51 was S12.8S1.000. compirecl 
uitli net income of S18.4S2.000 for that 
|)criod in 1957. 

Pi]x;r .Viremft said gross s.ilcs for the 
first six iiirmtlis of its fiscal rear were 
‘•12, 486,217, a drop of 81.969.599 un- 
ilet a similar |ierind last I’car. Net in- 
eoiiie was 8975,216, against 81,592.109 

Officials looked for increased earn- 
ings. noting tliat Piper Comanclie pro- 
ductinii will reach four airplaiie-s a day 
in September and is sciicdulcd for five 
a dai- in October. 

Otlicr financial re-ports revealed: 

• Fairchild Camera and Instriiment 
Cotp. lost 5209,000 in the first quarter 
compared with a 852,000 loss last scat. 
Sales were 57.210,000 this vear and 
89.624.000 last year. The company 
said it expected to sliow a profit bv the 
end of the lear and added tliat it had 
just reccised a substantial contract for 
Jupiter C test equipiiiciit. 

• Food Macbincry and Chemical Corji. 
wliich makes ground lianclling equip- 
ment for llior and other niissiles. re- 
ported gross income from defense sales 
of S50.'782.544 tor 1957, a 82.5 million 
drop from 1956. Total t-aniings for 
1957 were 81 5,895,406 and e-.iriiings 
pet share were S4.60. 

• Jack &- Ileiiitz report first quarter net 
income of S546,OOS or-3S cent.s a share 
on sales of 86.098,000 compared with 
last vear's income of 8388,000. or 42 
cents a sliarc, on sales of 86.454.000. 

• .Actonca Mfg. Corp, diiersifyiiig into 
liigh temperature aircraft structures and 
commercial products, reported sales in- 
ere-astd in 1957 bv 82.5 million to a 
total of 822,729.9^9. But for cutbacks 
last sear, sales would liavc been higher, 
the companv noted. Fatnings rose to 
8601,507 or 95 cents a share compared 
with 8512.417 in 1956, equal to 77 

• Texas In.stnimcnts reported a record 
first quarter, with sales of 820.480,000 
and earnings of 81.109,000 or 34 cents 
a share. List vear s:iles and earnings 
were SI 5.252, OOO and S790.000. 

• Air Reduction Co. sales and earnings 


dropped under 1957 lesels. with ami- 
panv reporting 1958 net income of 
85.570.716, a 22% drop under a vent 
ago. First quarter .Siilcs totaled 546.- 
245,507. a drop of 6.5'%. 

• American Bosch Anna Corp. qnar- 
tcrli' profits were 5886.708 on sales of 
S27.018.S90. Profits dropped 8454.90' 
under last scar when sales were S51.- 
580,571. Conipjn}' backlog of militars' 
orders was esfimaled at 5165.000,00(1. 

• Acroqnip Corp. reimrted quarter!}' 
earnings of 8587.186 an increase of 


8123,095 over the same period a year 
ago. Six-month sales totaled 817. 120,- 
431. as against 820.928,660 last vear. 
Quartcrh sales were 88,294.056. com 
pared with 58,826.395 in 1957. 

• All American Engineering Co., bold 
ing a backlog of 55.20(1,000, reported 
1957 e-.irnings of 550.595 on sales of 
54,091.755. 

• Rliccm Maniifactnring Co. said it 
lost S170.2SS in tire first quarter. Sales 
were dropped to 537,420.014 from 
548,195,180 in 1957. 


Aircraft Companies File Reports 
On Executive Pay, Stock Holdings 


AVasIrington— Following is a list of cx- 
eontisc and directors salaries and stock 
holdings a.s filed by aircraft compiinies 
witli the Securities and Exchange Com- 
mission: 

Ijrt'xldvnl nna illrvrlor, SHinrv not lixted. 
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Supersonic Bomber Cancellation 
Sparks RAF Air Chiefs ‘Revolt’ 


London— Milihin’ discontent wifli 
ymenimciit defense econninies lirokc 
into tlic open in Britain tliis week, 
spiiru'd ])v release of dct-.iils of an un- 
conventional supersonic bomber wliicli 
lilts been cancelled in the ciitbnck. 

Several British newspapers gaic 
proinineiit play to what thei' ealled the 
"revolt of the ait cniefs." These stories 
stemmed from an air conference in Lon- 
don dining which Royal Air Force 
s|xikcsnicn. including Chief of Air 
Staff Sir Dermot Boyle, outlined future 
R.A1‘ requirements, with a strong em- 
phasis on supersonic manned aircraft. 

Many took this to be an open declaca- 
lion of war with the WTiite Paper plii- 
hisophy of Defense Minister Duncan 
Sandvs, who advocates as swift a transi- 
tion as possible to guided «ea])oiis. 

Fuel was added to the tire with re- 
lease of details of a projected l.SOO- 
niph. folding wing bomber labeled the 
Sivallow. Government support of the 
\’ickcts-Atmstron|s design has been 
dropped after a large research contract 
cKpendituro, estimated by one paper to 
be as high as S4.2 million. 

These details of the Swallow were 
given: 

• Its wings, Straight for landing and 
takeoff, could be swept in flight fot 
adiicvemcnt of speeds of Mach 2.S. 

• Powerplaiits uerc to be four wingtip- 
mounted jet engines which could be 
swiveled in Bight for control purposes. 
There iiere no ailerons, flaps or tail- 
|)Ianc called for in the design. 


signe-d to lioUl down skin temperature 
rise at high .speeds. No further details 
of this wore arailahlc. 

Defense Ministry sources say there is 
U. S. and NATO interest in the British 
design but there will be no further 
United Kingdom backing fot it. Director 
t.f the project was Dr. Barnes ^VaUis. 
chief of research and development at 
\'ickcts-Amisltongs (Aircraft) Ltd. 

W'hat the RAF chiefs said at the 
controversial London conference did 
not, in fact, conflict with the Sandys 
\Vhite Paper, M’hich allied for contin- 
ued development of the supersonic 
English Electric P.l fighter and a suc- 
cessor to the Canberra bomber. 

But tlieir teferena'S to a supersonic 
bomber Mere, in manv quarters, hiken 
as a demand fot reinstatement of the 
cancelled Avto program fot a V-boml>cc 
successor rather than as a reference to a 
follow-up Canlwrra design. 

Speakers, discussing R.AF long-range 
plans, emphasiaed that while missiles 
will have a larger rote, manned aircraft 
will continue to have major importance 
and will never be alandoncd entirely. 

"Tile unmanned weapon, compared 
with the manned weapon, is very inflex- 
ible. and in war you need flexibility." 
Sir Dermot said. 

Chief among the prospects men- 
tioned fot manned aircraft: 

• Second generation of V-class bombers, 
phis tiie Canberra bomber replacement. 
Designs for the latter class bombers 
exist, and "all »e need now is the all- 
clc-ar to go ahead and dci clop it.” 


• A iong-caiige fighter designed to iii- 
tcrcepf, identify and destroy bevond 
the |)r.ictiail ninge of surface-to-air 
gtiidccl waipons. A simpler, more scr- 
siitilc and economic aircraft than cur- 
rent interceptors will lx: needed for 
oietseus policing. 

• Comets and Britaiinias will suffice for 
Ix-Tsonncl carrying, but a long-range 
freighter will be needed, and a decision 
on this probably will he made soon. 
I'liere also may be development of a 
short range freighter smaller than the 
Blackburn Beverley— possiblv with ver- 
ticil take-off. 

• W'ork is progicssiiig on the Bristol 
192 general purpose helicopter, anJ a 
decision will be made between several 
new types under development to re- 
phtce the Whirlwinds and Svcamorcs- 

Speakers were less spceific about mis- 
sile development. Main points were: 

• llicrc will be a second generation of 
inimaiinccl weapons currentlv under de- 
velopment. 

• Surface-to-air Bristol-I'crranti Blood- 
hounds will be followed bv a further 
clevelopmcnt of the English Electric 
'I himdcrbird, for defense ;igainst liighcr- 
flviiig supersonic bombers. Both will be 
converted to catrv nuclear warheads. 

News of the Swallow bomber added 
to the belief that the ait chiefs were u|) 
in arms over the supersonic bomber 

It was tlic propriety of holding a con- 
ference open to misintcrprclution— if. 
in fact, it was misintet|)rctatiim— whicli 
drew Defense \finistrv fire rather than 
any actual statements made at the 
conference. 

No time was wasted in calling Chief 
of .\ir Staff Boyle on the car)Kt for this 

i'hc fact that the conference was at- 
tended by sitcb high tanking personali- 
ties as the Duke of E.dinbntgh and 
Chief of Naval Staff Lord Monntbatten 
added to Ihc impotb.mcc of the views 
prc.sentcd thcrc, 

Op])osition members in Parli.imeiit 
had a field dav with the situation. Ij- 
lx)r ParK' spokesman George Brown 
said the presentation of the RAF’s role 
"could bear the interpretation that this 
was siinplv an .•\mcrican-stvlc confer- 
ence vvlicrc one service quite openly 
and bluntly projects its claims. Imtli 
against other services— in this ease the 
Navy— and also against the Ministry of 
Defense which exists allcgcdlv to coor- 
dinate defense. It could bear that in- 
terprotation, and to that extent, the con- 
ference was not only questionable but 
improper.” 

Publiclv, at least, the Defense Min- 
istry prefers the explanation that the 
Royal ,Air Force did not realize the po- 
litical implications of what it was doing. 
Even if tWs is true, it does not conceal 
the f.ict that a conflict does exist. 

R.\F' leaders, as vvell as spokesmen 
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for the aircraft industry, hace made no 
secret of the fact tliat they do not care 
for the doctrine whicli is cutting off all 
fighter dcsclopmcnt after the P.l as well 
as leaving Britain’s subsonic V-bombec 
force with no supersonic succcssors- 

Defense Minister Sandys. on the 
other hand, is known to feel that de- 
velopment of a large supersonie bomber 
for the R.M' would insohe such a time 
lag that Britain now would he behind 
the field, in any event. 'I'o this, be pre- 
fers a rapid transition to missiles. 

Sandvs also belie\es the time is past 
when inilitar\' budgets mil carry a large 
part of the financial burden for chil 
aviation dcvclopment. 

Onc thing is certain as a result of the 
furor: the government now is going to 
find it necessary to defend in open de- 
bate policies which only a short time 
ago it considered settled. 

Low speed radio-controlled flights 
ha\e been made with a Swallow model 
configuration desclopcd by Dr. Barnes 
Wallis. Vichers research chief, but on 
one of its final programmed flights the 
model got out of range and was lost in 
the sca- 

No high-speed models were built, 
nor were mockups or prototype air- 
craft ever designed or built. Some ob- 
servers see this as one reason for lack 
of continued interest by the Ministry 
and point out that if W'allis had frozen 
the configuration some time ago and 
built a manned flying model he might 
have been able to keep the project 
going. 

Some type of catapult rig has been 
built near the Vickers research office 
at the W'eybridge Works. Two sand- 
Isigged enclosures house firing |)Cr- 
sonncl and the catapult, which is lined 
up iJarallel to the main runway at W'ey- 
bridge. Presumably, such an .ipparalus 
would be used for making dynamically 
simitar flight tests of sealed models. 

Civil Air Research 
Gets Ministry Aid 

London— I'inancial backing will be 
provided by the British government 
for research and development projects 
which ate solely in the field of civil 

Such iiclp will be in addition to 
noniial aeronautical research and devel- 
opment support for British defense 

"So far, the military and civil re- 
search have been one whole, done to- 
gether,’’ Supply Minister Aubrey Jones 
told the House of Commons. "Ilie 
demand fur militarv aircraft is subsid- 
ing. It is impracticable to pass over 
tlic whole of the civil research to the 
industrv straightaway. The government 
therefore proposes to continue research 
as a whole, for the time being, at 


roughlv the existing level. As the civil 
research becomes more and more iden- 
tifiable, the cost of it will be passed 
on to the industry itself, thougn the 
actual execution of the research may 
well still he done within government 
establishment." 

One of the first effects of the gov- 
ernment policy is expected to be a 
green light for the proposed British 
supersonic airliner now under study by 
a consortium of major aircraft firms. 

In return for government aid, the 
industry will be expected to lake fur- 
tlrcr steps to rationalize itself by reduc- 
ing tire number of firms which are 
active- At present there arc 1-1 airframe 
manufacturers and five aero-engine 
firms. 'I'hc Supply Minister questions 
whether there will be enough business 
in the next few years for mote than 
two engine units and four major air- 
frame manufacturers, lie foresees re- 
duction of the present work force of 
250.000 to about 150,000, 

Government decision to support civil 
research and development was taken in 
the expeclation that in the course of 
time the industrv itself will progres- 
sivelv assume financial liability tor the 

"It would be fruitless to continue 
this expenditure unless tlic indu.stry re- 
organizes and strengthens itself to the 
extent neccssiiry to meet the changed 
conditions w ith whicii it is now fac^,’’ 
Jones warned. " Ihc future of research 
depends, then, on the progress made by 
the industrv itself.’’ 

He noted tliat the industry already 
lias accepted responsibilitv for most of 
the development costs of new civil air- 
lines. But the supply minister said the 


Government recognizes the need for 
financial help in developing ’’a future 
generation or aircraft." 

News Digest 


Nortli American Aviation's Missile 
Development Division announced last 
week the existence of Project RISK. 
(Researcli in Supersonic Knviromneiit) 
to gather test information concerning 
actodvnamics. guidance, pro|julsion and 
over-all svstcin development well above 
Mach I . Tire findings of this project 
will be applied to the B-70 bomber. 
Existence of the project and its goals 
vras reported in tbe March 31 issue of 
Aviation W'ekk (page 18). 

Many other advaiiced programs also 
will benefit from the data that will be 
gathered. Project RISK has scheduled 
flights of the X-10 test vehicle for the 
N'araho missile program. During tliesc 
flights. X-lOs will be used as supersonic 
drones to test the effectiveness of vari- 
ous interceptor niissilcs. 

President Eisenhower last week ap- 
proved the purchase of three Boeing 
707 jet transports for use by himself 
and other high ranking goveminent and 
military officials. ’The three planes are 
scheduled to be delivered in early 1059 
but there is a possibilitv of an earlier 
delivcrv late this year- Tlic aircraft will 
be |)cioled for government use in the 
Special Ait Missions Section of the Mili- 
tary -'\ir T’ransport Service and will be 
flown on franscontinenfal or intereon- 
tincntal official flights. It is the first 
time the Air Force has purchased jcl 
transport aircraft for MATS use. 
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Local Market 


Qantas Bids for Cut of U.S. 

Bid by Aiistridian airline to compete in domestic 
market could oj»eii way for other foreign carriers. 


Bv L. I.. Doty 

Wasliington— First l)ic] ]« a foreign 
.iirliiic to compete in liicwtivc U.S. do- 
mestic iiiarVets is being made In- Qniitas 
l'.in]jire Airw-js-s. 

Ill a petition filed with the Civil 
AcroiiiUitics Board, the Anstiiilian na- 
tional airline has asked for an interpret-a- 
tisc niling of the Air Cominera’ .-\ct of 
1026 that would gi\c- the airline the 
right to carry international passengers 
locally hetvseen points in the thS. 

'Hie action has drawn sharp |irotcsts 
f'-oiii both American Airlines and United 
.Air lanes, the latter warning that the 
issues at stake will affect traffic tluoiigh- 
ouf the entire domestic airline indiistrv. 
Oppo.sition of other U.S. trunklines will 
be handled through the Air Transport 
.\ssn., which will file an iiitersention 
petition with the Board. 

•According to most ohscrser.s. the 
Qantas action, if successful, could open 
U S- domestic markets to other foreign 
iiirriers now :nithori/ed to sene two or 
mure co-terminals within Ihe U-S. ,\t 
pieseiit. H fuR'ign airlines are, autlior- 
i/cd to sene IS pairs of U.S. cities on 

Qantas' Position 

Merc is the position taken hv Qaiiias 
in the first attempt to break into do- 

• Qantas lias requested the Board to 
roiislnic Section 6(bl of the .Air Coiii- 
merce Act to mean that carriage of 
traffic by a foreign airline locally be- 
tween Li s. points is not prohibited if 
such traffic is international. 'Ihe Qantas 
Ijctition further asks that such an in- 
terpretation apph eseii though the in- 
ternational traffic is carried from or to 
the U.S. by a foreign nr international 
..irliiic other titan Qantas. 

• Specifically, the airline asks the Board 
to declare that it has the right to catrv 
.' San Fraucisco-London passenger from 
San Francisco to New- A'ork wliere he 
will connect with some otlicr carrier for 
eontinuing trascl to I.ondon. 

• In the reverse direction Qantas wants 
ix-niiissiim to receive from another for- 
eign airline in New A’ork a passenger 
trmeling on a through ticket ftnin I.on- 
don and carry him to San Francisco 
where he will eitlrcr terminate or con- 
nect w-itli another airline for onward 


Qantas is now operating under a 
foreign air carrier permit issued b\- tin- 
Board on Dec. 2-t following amend- 
inent.s to a hilateral agreement agreed 
tipon by the U.S. and .Australia on Dec. 

The permit authorizes Qantas to 
serse llonoluhi. San Francisco and New- 
A'nrk as intcniicdiate points on its 
armiiid-thc w orld route. 

Airline Objections 

•At the time the agreement was 
signed, large segments of the U.S. air- 
line indiislry accused the State Depart- 
ment of expanding an established "gisc-- 
away” policy wliieh. they said, began 
with the grants of "one-.sided'' route 
adsantages to the Netherlands and Gcr- 

Airlinc officials were cpiiek to point 
out that before, the amendments to the 
.Aiistr.iliaii bilateral were drafted, the 
U.S. and .Aiisti.ilia enjoyed fjirls equal 
e-eimomic op|)ortuiiities in the dcselim- 
iiient of the U.S.-.Anstrali.i ti.iiisp-acilic 
route. Generally, the iiidiistrs- now esti- 


Foreign 

Service 

U.S. loutes aiitlio 

iaed for service hv 

foici|ii Jirlincs inch 

Ic: 

.Sail Fiancisco-Ilumi 

lll..Qa.,tas, h,|>an 
Air Lines. Phil. 

llonolulii-New York 

Lines. 

. . . .Qaiitas. 

San Francisco- New- \ 

ik Qantas B(),\C 

New Vork-.Sr.ittlc . 

. . . .Traiw -Canada 
Vir Lilies. 

New YriiV-Bostoii . 

....BO.VC, Ail 
France. 1 i - 

tala, Irish ,\ir 

New A'ork-Chicago 

.... BO.AC. 

New Vork-Detioit . 

...BO, VC. 

Biiston-Chicagn . . . 

....BO.VC. 

Bnston-Dctroit .... 

...BO.VC. 


. . . BO. VC. 

New York-AVavliinilc 

n . .^Urcinavcs, Air 

Boston.AA'asliiiigton 

...Air France. 

New Yock-Hmislon 


New Yciik-Miami . 

, . ..Avianca. Chita, 

Chiea|a-Miami . . . 

. . .RF.VL. 

New York-Saii |iian 

. . Air France. 

Mlami-San Jiian .. 

Indian. RK.VL. 

Atiami-New Oileaiis 

. . .RF.VL. 


mates that -Australia holds an cight-fo- 
three traffic ads-antiigc oset the U.S. as 
a result of tlic amendments. 

U.S. carriers also charge that .Australia 
liad no operating rights to offer the U.S. 
of sufficient economic value to [iistifs 
llie traiiseoiiHuental link autliori/.ed for 
Qantas. In excliange for tlic fimmgli 
route, the U-S. was given the right to 
fiv' from -Australia to Aiitarctia and lie- 
vond. to New Zealand and soutlie.ist 
.Asia and from .Australia to .Africa. .Ac- 
cording to one airline economist, most 
of these routes hear only a slight coiii- 
mercial a|)|jc-al to U.S. operators. 
United's Petition 

'ilic latest move by Qantas in seek- 
ing local tniffic rights for iiitern.itioii.il 
passengers already has reawakened 
miie!i U.S. liilterne-ss against the lls" 
hilateral- In a statement to the Civil 
.•\cronaiitics Board, United .Air Fines 
warned that Qantas seeks "to usurp the 
coiincctiug function presently per- 
formed liv domestic carriers with re- 
spect to international traffic moving be- 
tween major points of the United 
State-s." It added; 

". . . it is certaiiitv that Q.intas and 
otlier foreign carriers hope and will trv 
to capture as large a part of that 
market (.San I-'rancisco-Ncw A'ork traf- 
fic) a.s they possibly can. nierc is no 
question but that the divisioiian im- 
pact of Qantas’ proposal on the domes- 
tie iiulustry ivoiiid be severe.” 

United -Air Fines suggested in its 
statements that joint tariffs filed bs for- 
eign air carriers witli tlie Civil .Aero- 
luiiitics Board indicate that some are 
already using llieir cu-tcrmiiial authori- 
zations to carry traffic localls' to con- 
nect with otlicr international carriers. 

Joint Tariff Figures 

Here arc a few of the taiiff.s cited 
bv United; 

• Los Angclcs-Hainbiiig. joint fare is 
broken down witli Trails World -Air 
Lines or Western Ait Fines coveting tlie 
Los Aiigelcs-Saii Francisco portion. 
Qantas. tlic Sail I'raiicisco-Ncw York 
jwrtion and Lufthansa handling the 

• New Yotk-Tokyo. Britisli Oscrse-.is 
Airways Corp. covers tlic .New A'ork- 
San I'rancisco portion of this joint fare. 
Pan .American AA'orld .Airways or Uniteel 
-Air Lines takes tlie San Francisco-Hono- 
luiu portion and japan Air Lines or 
Pan American handles the balance. 
United points out that it has not agreed 
to any of the joint fares cited 
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Wing for first Boeing 707-520 inteUMUtinciital jet transport is joined to center section at 
Boeing Airplane Co.’s Renton, Wash., facility. Aircraft is I2th in the 707 ptoducKon 
cycle. First 320 will be delivered this year to Pan American AA'orld Airwsys. 


on grounds they ate illegal. 

According to interpretations of the 
bilateral a|recincnt by protesting .Amer- 
ican cirriets. Qantas is authorized to 
catrv passengers between am two or 
more U-S. points named in its foreign 
air carrier permit when the passeiiget 
is traveling on Qantas to or from a for- 
eign point. 

In its motion to dismiss the Qantas 
petition. American Airlines said ait 
transportation bv a foreign ait cartict 
to, from and w ithin the U. S. must first 
be authorized bv section 402 of the 
Civil Aeronautics' .Act of 1958. It adds; 
"Oiilv if the transportation is so au- 
thorized is it necessary to take the 
further step of ascertaining whetlicr the 
air transportation involved may violate 
the cabotage clause of section 6(B)" 
of the Air Commerce Act. 

Cabotage Principle 

Kev to tlie entire controversy is the 
principle of cabotage which, most air- 
line attorneys agree, has no accepted 
legal definition in terms of international 
aviation. In 1947. former Civil Aero- 
nautics Board Chairman James Ijindis, 
described the principle this way; 

"Cabotage is the handling of traffic 
within the traditional jurisdiction of a 
particular state: that is, the traffic be- 
tween New York and Miami is cabotage 
from the standpoint of any foreign air- 

Most airJine attorneys agree that 
cabotage is similar in scope to a "closcd- 
doot” restriction and insist that the 
cabotage principle must be giien legal 
clarification to cover all international 
aviation if domestic carriers are to be 
fullv protected from competition witliin 
the U. S- bv foreign carriers. 

Some airline operators, however, fear 
that chances of protection through the 
cabotage principle arc slim since it runs 
contr.irv to the State Department’s cur- 
rent free trade policy. 

In its stiilemcut supporting its peti- 
tion to intervene in the Qantas case. 
United said. ". . . the word 'cabotage' 
itself is .seldom given express defiuitinu 
either legislatively or in reported opin- 

Conscquently. tlie carrier based its 
case against the Qanta.s proposal on 
"governing statutes, treaties, executive 
agreements and pertinent decisions of 
the Board.” American cited numerous 
CAB decisions in the past to support 
its stand against the Qantas petition. 
Traffic Threat 

'I’hrcat of a loss of traffic to domestic 
airlines if Qantas is successful in obtain- 
ing local rights mav uiiifv the industry 
in a strong stand against any further 
grants of operating rights within the 
U. S. to foreign air carriers. Most air- 
lines agree that the industry has been 
divided in the past on a number of 


issues imohing bilateral treaties with 
other countries. 

Certain grants that have been harm- 
ful to some cartien have either helped 
or not affected others with tlie result 
that protests did not always have the 
firm Backing of the entire industry. 

In addition, most bilaterals granting 
new routes to foreign carriers have not 
direetiv offered new competition to 
domestic carriers but have been con- 
fined to the international field. 

Bv 1957, the number of foreign air- 
lines sharing the U.S. market had 
grown to 59 and the share of U-S. 
carriers had dropped to 65%. During 
the nine vear period, perct'uhige of 
U. S. citizCTS among all international 
travelers has increased from 60% to 
65%. 

However, the granting of inland port.s 
of entrv to foreign airlines threatens to 
divert sonic potential domestic traffic 
that would ooniiallv connect at coastal 
ports to direct international routes. 
United .Air Lines estimates that last 
Septenilicr, international Ciirriers oper- 
ating the polar route from Los Augelcs 
and San h'rancisco carried a total of 
110 castbound passengers daily who 
might otherwise nave moved by domes- 
tic carriers. 

CAB Bureau Proposes 
Turbojet Licenses 

AVasliiiigton— Civil Aeronautics Board 
Bureau of Safety has proposed tlie is- 
suance of provisional certification of 
multi-engine tiirbinc-powered aircraft 
for which tvpe certificates have not been 
granted. 


Under the proposed regulation covet- 
ing provisional certification, airlines 
would lie permitted to conduct crew 
training, service testing and simulated 
operations with turboprop and turbojet 
transports prior to type certification of 
the planes. 

Purpose of the regulation is to ac- 
celerate the introduction of jet equip- 
ment into sclicdulcd service. 

Need for the special civil air regula- 
tion resulted from an opinion by the 
Civil Aeronautics Administrator that his 
authority under existing regulations vsus 
inadequate to permit the extensive train- 
ing programs contemplated by the air- 
lines prior to the introduction of the 
planes into commercial operation. 

Here ate the essential points of the 
new regulation proposed by the Butcavi 
of Safcti to the Board: 

• Provisional type certificates for tur- 
bine powered aircraft can be issued to 
any manufacturer who has previously 
received a type certificate for at least 
one airplane and has a currently effec- 
tive production certificate- Application 
for a transport type certificate for the 
aircraft must be made before tlic provi- 
sional tvpe certificate will be issued- 

• Applicant must luve flowiv the air- 
craft for which a tvpe certificate has 
been applied for 100 Ivours in all ma- 
neuvers required for certification. Pro- 
visional tvpe certificate shall remain in 
effect for at least six months. 

• Aircraft must undergo CAA flight test 
program before a provisional certifica- 
tion e.m he issued. CAA must be as- 
sured that development of the aircraft 
has proceeded to a degree that will en- 
sure tvpe certification within six 
months. 
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New Navigation Units Planned 
for New York by Early 1960 


By Robert II. Cook 

^^'ashingfon— Airways Modernization 
Ijoard ex|)CCts to liavc its first experi- 
mental navigation and communications 
cc|ui|)nicnt m operation in tlie New 
^'ork Citv area bv e.irlv 1960. 

Sinnilatcd testing of the equipment 
will take place at the ,\MB’s new At- 
lantic Citv test center, which is sched- 
uled to begin operations this Inly. Suc- 
cess of the New York experiment could 
signal the leplaceincnt of existing facil- 
ities across the nation bv .AMB-tested 
pmcednrc.s and c<|uipment, according to 
.AMB chairman, Islnood Qiiesada. 

.Appeating before a recent hearing of 
.1 House .Appropriations Subconiiniticc 
on .AMB’s requested Sis million budget 
for I'iscal 19i9, Quesiida said most of 
the appropriation was needed for "im- 
mediate" establislnnent of a "unified'’ 
research and dcsclupmcnt program de- 
signed to bring the earliest possible im- 
provement to the nation's aviation facil- 
ities. Quesada told the subcommittee 
lhat the Btrard intends to adoirt or fur- 
ther dcsclop many types of equipment 
.md techniques not now gcner.ills used 
for air traffic management, but which 
,iie available for adaptation. 
Development Cost 

In a budget breakdown, the chair- 
men t^timated that S2.9 million would 
he needed for an analysis of problems 


No-Sliosv P<*ruilly 

AA'asIiington— Air Traffic Cimfcicnce 

pcnaltv charge artriiitcrl bv the airline 
imhistry in Septtmibcr as a iireans of tin- 
tailing the no-show problcm- 

llie plan, which rcccntlv drew' strong 
opposition front American .Airlines, will 
be rliscoiitinrierl on .Ang. 12. The Con- 
ference. how'eser. voted to extend until 
Dec. I lire tsvu other phases of the 
os'crall no-show' plan— niinjituim time 
limit on the piekitp of tickets and the 
reermfirmatirm rule. 

Ill addition to the cliiniiiutiun of the 
pcnaltv charge. Mohawk .Airlines, at its 
own request, was exempted from the 
miihinnin time and rcconfinnatinii rules 
effective .'Aug. 12. .Allcghenv .Airlines also 
will be extempted from all three phases 
of the plan on routes which are com- 
lietitis'c with Muhawk- 

Thc .Air Traffic Confereucc will meet 
on Dec. 1 in Houston to further review 
the two remaining rules of the nodiow 
plan. 


to be sohed, Ss.S million for synthetic 
testing equipment, SI2.5 million for 
cxpcrimentalion costs to iiidnde the 
equipping of the test center and SH.2 
million for dcsclopmcnbil contracts 
with prii-ate indnstn- on equipment that 
appears tedmicaliy promising. 

.Acquisition of llic Nasal -Air Station 
at Atlantic Citv adsanced the AMB de- 
velopment program by at least one year, 
Quesada told the .siihcommittcc. lie 
said that more than 1,800 sites were 
considered before a final decision was 

Designated the National .Aviation Fa- 
cilities Fxpctiinciibal Center, the site 
was chosen by ,AMB Isecausc of its lo- 
cation in a high-density traffic area en- 
compassing critical air defense opera- 
tions. Teams of scientists, pilots, air 
traffic controllers and engineers will 
staff the center at an annual estimated 
cost of Ss.5 million. 

Automgtic Display 

AA'hile .AMB has been in existence 
less Ilian a sear, it altcadv has made 
progress in a nuiiiber of fields, including 
a contract for an .mtimiatie data proc- 
essing and display electronic .system for 
air controllers to General Precision J-il>- 
nrators'. 'llic unit would make possible 
the complete automation of flight plan 
reception, computation of times of at- 
risals and fixes, conflict detects, rciision 
of new times of arrisals, scheduling for 
landing and outbound Rights and com- 
mimic.ition between controllcr.s. It also 
includes automatic flow -control com- 
putation. ijosition reporting and data 
for aircraft identification for the inili- 

Tailnrc of a pilot to file a position 
report would automatically warn the 
crmtcoller to begin antoinatic tr.icking 
by a vD radar, using the third dimen- 
sion of altitude. .All information com- 
puted can be culled from the fompntcr 
in a "microsecond." .AMB cxixrcts dc- 
liicrv on flic first set for experiment 
next J.imiati and rcecnlb’ awarded a 
contract for three terminal sets, to be 
located at three terminals in the New 
A' oik area, to (General Ptocisiim. 

To make full use of the automatic 
data processing disphn, -AMR will take 
deli'crx mi a "a real and fast time" 
simulator early next sear. Hiis elec- 
tronic machine will simulate sewcr.il 
hundred aircraft in flight, at both re-al 
speeds or as high as 20 times actual 
speeds. It will make possible the test- 
ing of new systems of air traffic control 
with human operators and a speeding of 
statistical anansis of traffic flow pat- 


Quesada said .AMB is continuing ex- 
periments with the Doppler omigation 
system being used for air defense pur- 
poses and has installed sets on New 
Votk -Airw-.iss helicopters, h'avoted be- 
e.iuse of its high degree of accutacs'. tlie 
system is nowlicing used by DOAC and 
Ollier foreign carriers. 

lie added that work also was going 
ahead on an anti-collision dcsice al- 
tliougli no solution was a\-aihible for 
the problem at this time. 

Runwoy Improvements 

Bimway improvement pTojccts also 
ate well under way and the Port of New 
A’orfc .Authnriti' is changing coiifigura- 
lion of the highspeed turnoff ramps at 
New A’cirk International Airport as a 
result of -AMB flight research, h'urthcr 
studies ate txiing made at LaGiiardia, 
and -AMB is conducting forecasts to liv 
and define problems of aircraft density 
and traffic control as far in the future as 
1970. Quesada told the snbcoinniittec: 

"AA’e must design equipment to I97i 
. . , otherwise wc will he in the same 
position wc are in todav. , . . 10-15 
equipment in 1958,” 

'Ilio .AMB chairman said the entire 
ptogiaiii is being carried out with the 
close tc) 0 |)eratioii of the mililars and 
that -AMB cx)x;ct5 to have its air traffic 
control sisteiii so ssell ads-aiiccd tliat air 
defense |)l.ines will be able to penetrate 
lieaiily trascled airwavs with little 
danger of collision with a ci'iliaii air- 
craft. 

Subsidy Rc(|uest Filed 
bv Fh iii" Ti"er 

AA'asliinglon— 1' lying Tiger Line, 
strongest of the four eertifie.ited all- 
cargo carriers, has filed a request for 
snbsidv with the Chil .Actoiiantics 
Bo.ird. 

.Arguments offered bv the carrier 
highlight the difficulty the cargo e.ir- 
riers are experiencing and are based on 
similar subsidy requests filed earlier by 
Riddle. Sliek and .A.AX1CO. 

.Although I'lying Tiger said it was not 
in anv "immediate financial crisis." 
and, llicrcforo, w-as not requesting anv 
set ainonnt of .suhsids. it pointed out 
that the current business recession 
could place it in "dire straits” in the 

Net income of the carrier drop|)cd 
from a high of more than S2.9 million 
in 1956 In only Slfll.nOO last ye.ir. re- 
flecting an aierage inonthh’ loss of 
5154.000. 

I'lsing Tiger attributed at least part 
of the decline to the Militarv Air Trans- 
port Scrs icc and the I.ngair and Quick- 
trans mosements of Ihe -Air h'orcc and 
Nasy, It charged that the military 
transport sssfcm threaten to ruin the 
all-cargo industry and charged that 
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CA4 Requests $438 Million 
for Long-Range Radar System 


.AI.'A'TS has “dclibeiately ignored" con- 
gressional directi\-es to award 40% of 
its passenger and 20% of the cargo 
business to cis ilian carriers. 

The report said transcontinental 
freight operations of Logair and Quick- 
trans total 170 million ton miles annu- 
alh and threatens to surpass the total 
tonnage handled by the all-cargo car- 
riers and trunkline o]3erations. 

Three Lines Pro])osed 
for Midwest Routes 

Washington— Northwest. Capital and 
Eastern .Ait Lines haie been rccoin- 
nicnded for route extensions in the 
current Chicago, Milwaukee-Txvin 
Cities Case, 

Cis'il .Aeronautics Board Examiner 
lames S. Keith in his initial decision 
recommended luinstup authority for 
Northwest bchicen Minneapolis/ St. 
Paul, Milwaukee and Chicago. He also 
recommended nonstop authority be- 
tween these cities and Atlanta, Tampa 
and Miami. The carrier earlier was 
granted nonstop autluiriti’ from Chi- 
cago to Florida in the Great Ltikes- 
Southeast Case. 

Capital .Airlines was rcconrmendcd 
for an extension of its Route 14 from 
Chicago to sene Minne-apolis/St. Paul 
lia the intermediate point of Milwau- 
kee. llic recommendation would elimi- 
nate a restriction of service between 
these points to flights Only from Detroit 
nr originating or terminating to the 
south or cast of this city. 

Ka.stem .Airlines w-as recommended 
for an extension of its Route 10 from 
Chicago to Minneapolis/Sl. Paul lia 
Milwaukee to provide the first one 
carrier seixicc between tlie Twin Cities 
and Louisi'ille, Indianapolis and Cin- 
cinnati. 

Examiner Keith al.so recommended 
the removal of a restriction on United 
•Airlines Route 1 which presents tlie 
airline from sersing Milwaukee on 
flights from Chicago. 


Western Reports Income 

AVcstcni Air Lines, despite a pilot 
strike, reports a net income for the first 
quarter of S135.863. First quarter opet- 
.iting loss of S524.137 was offset by gains 
from tlie sale of used .aircraft. Company 
had paid sliarcholdcrs 40 cents in tegnlm 
cash dividends |ier share since the begin- 
ning of the year, piius .i •!% dividend 
distributed in March. 

AA'cstcni has signed contracts with six 
of the seven unions rcprc'sciited within 
the company, including an agreement 
signed recently with the Brotherhood of 
Railway Clerics. .Strike of pilots has been 
ill effect for ncarh three months. 


Washington— Cisil Aeronautics .Ad- 
ininistration Inis placed Iicaiy emphasis 
on the use of long-iangt radar for the 
federal airwass ssstciii in its requested 
1959 budget of 5458,700,000. 

Reflecting an increase of more than 
592 million over current appropriations, 
CA.A's budget presentation before a 
House Subcommittee on .Appropriations 
called for 554. 8 million for long-range 
radar in addition to 521.6 million for 
terminal area radar. 

Ci'il Aeronautics Board has asked the 
.suhcomniittce for 546, S million of 
which 540.7 million is earmarked for 
subsidi' pavments wliicii cliaiiniaii 
lames Diiifce predicts may cliinh to a 
new level before the end of next year. 

I-argesI iftmi in the C.A.A budget 
calls for an extension of A'tJRT.AC air 
iiaiigatioii facilities at a cost of more 
tiuiii S5I.9 million. 'Total maintenance 
and operational costs for flic 1959 fed- 
eral airwai |3lan would he 5204,850.000. 
according to CAA Adniinistiator James 
T. IMc. 

New Facilties 

During the past two years, CA.A has 
iiiskallcd 1.200 new navigation and air 
control facilities and has placed new 
ail traffic control techniques for flights 
above a 24,000 ft. altitude into opera- 


tion. Pyle said the administration ex- 
pects to f.x|>and its air control bv 
Sepfenrber to nionilor aitspivee between 
15,000 and 24.000 ft., with future con- 
trol going as low as 700 ft. for naviga- 
tion and communications purposes. 
Budget Plans 

nirougli this veat. C.A.A lias pro- 
vided for the installation of 40 long- 
range radars of which 22 are for joint 
rise with the militarv. 'The 1959 budget 
plans for 1 6 additional long-range radars 
equipped with aiiiplitrons to extend the 
range up to a radios of 200 miles and 
altitudes approaching 80,000 ft., dc 
pending upon the size of the aircraft. 
The new radars are as much as 60% 
more |)Ovverfvil than those in present 

Calling attention to a need for more 
radar equipment. Pyle said C.A.A han- 
dled more than 17 million itinerant 
fliglit.s last year. Instiniiient landing ap- 
|jroaclies iiicrcased 57% between 1956 
and 1957, highlighting the need for 
Precision -Approach Radar a.s a backup 
.safety measure in case of ILS failure. 
Pyle said he expects ILS approaches to 
total 5.1 million bv 1970. 

One of the hcavic.xt expenditures 
jilanncd for inqnovccl air traffic control 
is S15.5 million for airport surveillance 



'Supermarket*' Customs At Idlewild Terminal 

Incoming intcniatiniial passengers are processed through Customs in new Iiiteriiatioiiiil 
Arrivals Building at New York International .Airport, now In operation for its first snmiuci 
season. Shown arc one of two cnstoiiiv areas pliotogniplied in March, just before beginning 
of peak season. Limited Port of New- A'ork .AuthoriK studies indicate leduetion of average 
off-season passenger time thiongli Customs. Public Health and linmlgiution from S3 min. 
in old teriniiial to under 30 mill, in new building. Acid test of new system, which incor- 
porates self-service baggage bins and wheeled carts- will come this fall with peak westboumi 
nioveinciits on the North .Vflantie. 
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r.ieliir in Hic ttnniiial ana radar budget. 

I’v lc; said much of the mcr-all cost of 
the program could l>c borne br the pro- 
ixiscd iiiru-ay user charge plan which 
n-ould raise estimated aircraft fuel tax 
resenues from 569 million in fiscal 1959 
to 5211 million in 1965. 

CAB Chairman Dnrfee told the snb- 
eonnnittcc that, although siiltsidv pa\- 
meiits projected for 1959 were on a p.it 
with tins scat, he believes thev will 
defiiiiteh he increased because of nem- 
routes and equipment hciiig acquired 
hv the carriers. ,\hout UVA . or S54 mil- 
iioii, of the total subsidy pavmciits will 
U- made to 15 local service c.irriers hv 
'959. while H9f will be provided for 
territorial carriers. The balance is re- 
lated to foreign operations of Braniff 
.\itnavs. No trmikliiies arc presently 

Recent jiassage of the Giiariintv Loan 
\et enabling local serv ice cirricrs to re 
I'lace obsolete flight ec|uipment should 
nltiinately remove them from suhsidv. 

Durfec explained that such re-equip- 
iiicnt progtams were latgciv rcsixmsiblc 
for removing the trunklines from sub- 
sidv. lie added that pending C.5B ac- 
tions on improved route sfruefure.s. re- 
moval of restrictions, possible skip stop 


\5'asliington— .\irline business con- 
tinued to react to the ciirtcnt eco- 
iioiuic recession during .\pril with pas- 
.seiigcr load fiictors remaining below the 
level for tlie seventh consecutive 
month. 

Karnings reports from the domestic 
tiunklines for the first quarter of 1958 
nidicatc that profits are being cut 
deeply by the levcIing-off of passemget 
traffic and by a cost incrcsise that shows 
no .signs of abating. Industrv net cani- 
iugs for the period iiiav be cut hv as 
iivuch as 5554 as compared with the 
same period last year. 

Load factor for the domestic ttunk- 
lincs during .\pri> ''--is 59.94'?, a 2.56 
|XTCentagc point decline from that of 
a year ago. Load factor for the vear 
ending in April was 60.75%. the lowest 
12-nionth load factor recorded since 
the vear vvhicli ended in October, 1950. 

Total revenue passenga miles 
iMinbcd 9.5% above a vear ago during 
the year ending in A]sril, the smallest 
year-to-year percentage increase since 
the 12 months ending .August, 1949. 
•April showed a 1.2% increase in pas- 
senger miles over the same month of 
last year, an iinptovcmenf compared to 
March when a .2% dcacasc was re- 
ported. 

Capital Airlines last week made a 


fomiula winild combine to eveiituallv 
make the local service carriers free of 
subsidy. 

-Airline profits in general have de- 
ereased siihstanti.illy but should show a 
decided gain hy the end of this vear be- 
cause of the recent 6.S9f fate increase. 
Durfec said iu predicting a SlOO mil- 
lion profit for domestic carricts based 
oil projected traffic figures. 

C.AB, he s.iid, is 'iu basic sviupithy" 
with pending legislation to |)revenf am 
certific-ated e.irrier to return to .siibsidv 
once it has been remov cd hut feels tliere 
may he some diflicultv in ap|)lviiig siicli 
an "aiitninatic .standard.” lie cited the 
ease of Nortlieast .Airlines which, he 
said, may possibly he forced to file for 
.subsidy, since the Northc-ast's opera- 
tions in New Kngland base experienced 
heavy liisses. 

'nie Board ex|xcls to make its first 
decision on the rate making procedures 
of tlie General Passenger l aic Ime-sti- 
gation hv the first quarter of next vear. 
Durfec said. AA'ork is expected to begin 
oil the question of a rate .stmctiitc be- 
fore the end of this siimmct, he added. 

Progress is being made in the .sepa- 
rate rate of return-lowl servia' Carriers 
case hut a final decision from the Board 
may take another vear, he said- 


major move tovsard chopping c-\penses 
vvlien it began a system-wide economy 
|)rogiam tliat may result iu an across- 
tlie-b<ntd personnel cut by as much as 
1 5% of the present complaiient. 'Ilic 
airline rcijorted a net loss of S1.4 mil- 
lion for tilt first quarter of the year as 
eoinparcd with a net loss of SLS mil- 
lion for the same period of 1957. 

'I'hicc directors of the coinpanv re- 
signed last neck beauisc-, according to 

Capital spokesman, the coinpanv's fi- 
nancial problems were absorbing an in- 
ordinate amount of their time, 'llie 
three directors are J. 19. Stetson Cole- 
man, 'niomas D, Ncelands and Harold 
B. Smith. 

Trans AA'orld .Airlines announced a 
net loss of Sll million for the first 
quarter despite an all-time first quarter 
high of S59.5 million in o|xirating revc- 
inits. The airline lost S6.1 million dur- 
ing the first three months of 1957. 

TAA'.A attributed the loss to the 
"squee/.c of rising costs” and noted that 
the iiiCTca.scd cost of cluing business 
was reflecte’d in every c-ategotv nf oper- 
ating e.xpense except general adiniiii- 
strative. 'Ihc airline said the interim 
fare increase vsliicli hccamc effective on 
I'cb. ID produced additional revenue 
Ihrmigh March of SI. 5 million. 

Contiiicnta! .Airlines showed a net 


loss of S507.175 during the first quarter 
eoiupared to a net income of 565,252 
for the s.ime quarter last vear. Oper- 
ating expenses climbed 55% during the 
jx;riod with o|>crating revenues increas- 
ing 22% to S5.6 million, compared to 
54.6 million for the three month period 

Net income for Delta Ait Lines, 
which rc|)orls on a fiscal vear basis end- 
ing in June, recorded a net ptofit of 
5552,459 for the nine months ended 
III Match compared to a net ptofit of 
51.5 million fur the same period in 
1957. 

United .Air Lines showed a net loss 
of S5.S4.595 after a gain of 5215.571 
troiii tlie sale of aircraft during the first 
C|uarter. This compares with a net |)tofil 
of 5547.240 for the first three immtiis 
of 1957. 

A\'. .A. Patterson, president of the air- 
line. attributed the loss to "costs tli.it 
contiiuie to rise and fares that continue 
to yield inadequate tetiirns.” Operating 
revenues of the airline totaleci 566. 1 

Operating e.x]X'nses reached 566.7 mil- 
lion, an 8% increase. 

hitcruaticmal airlines were cxpcricnc- 
iiig similar difficulties in traffic declines. 
The International Ait Transport .Assn, 
.attributed an 8,5% decline in load fac- 
tors to the U.S. recession. However, 
most observets .seem to be under the im- 
piession that the 23% increase in avail- 
able seat miles and the 20% inctc.ise in 
the nuniber of flights on the North At- 
lantic route was a major Factor in the 
load factor drop. 

Senate Approves 
Airport Funds BUI 

AA'ashiiigton— Sni.ile last week passed 
legislation authorizing an ‘'emergency" 
fund of 575 million for airport construe- 

'The measure inaeases the annual 
federal allocation for airport develop- 
ment from the present 565 million to 
5100 million, starting with the 1959 

It vv-js opposed hv the Commerce 
Department. Louis Rothschild. Under 
Secretary of Commerce for 'Transporta- 
tion. maintained that local communi- 
ties should fully finance their own 
airports. Civil Aeronautics Board gave 
its support to an expanded airport pro- 
gram to meet tlie requirements that 
"the advent of jet and other high speed 
aircraft will bring.” In addition, CAB 
said that "in the ease of airports serving 
intermediate and smaller communities, 
it is entirely possible that improved 
runways and taxi facilities will he rc- 
<|uited with tlie contemplated intro- 
(iuetion of larger eapacitics of inter- 
mediate aircraft and improved local 


Passenger Decline, Higher Costs 
Cut Lines’ First Quarter Profits 


AVIATION WEEK, 


9, 1958 


Airlines Report Officer Salaries. Bonuses 


Washington— Tnllovving is a list of 
airline officers and directors and their 
salaries, bonuses and indirect conipciisa- 
lion. expenses and stock holdings for 
the year ending Dec. 51. as reported 
to the Civil .Aeronautics Board. 


Trunk Airlines 





SHORTLINES 


► .Allcglicnv .Airlines report.s a new April 
passenger traffic record of 39,527 pis- 
sengers flown more than 6.406.000 
miles, an inerca.se of 13% over Ary;!!. 
195". .Allegheny is scbedulcd to begin 
noiu.ttip services between Pittsburgh, 
.Atlantic Citv and AA'ildvvnod-Cape Mav 


AVIATION WEEK, May 19, 1958 



DESIGNERS WELCOME 

THE NAPIER GAZELLE 


‘Any angle’ installation 
gives greater freedom 

Napier's Gazelle offers a welcome break to 'tied' heli- 
copter deBijners. This rugged ftee-turbine engine can be 
mounted on simple supports in the hoiicopter structure 
UPRIGHT, HORIZONTALLY, OR IN ANY POSITION 
IN BETWEEN. 

This ‘any angle’ installation relieves the designer of 
many accepted limitations. It also gives him more 
opportunity to make proper use of fuselage space — 
valuable space which should, after all, be used for pay- 
load accommodation. 
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and between New York and .Mlantif 
City in May and ]unc. 

► .Air Ftance, in cooperation witli SI'f.A 
W'orld Tra\'ci, European trarcl agenew 
is sponsoring tlirtx" unusual twu-week 
tours of France and Greece. French tour 
includes Corsica, Biarritz. ,A\ ignon, Car- 
e.issonnc. Oien and Chartres; Grecian 
tour inciudc.s the island of Delos. Crete, 
Corfu and Rhodes as well as tri|)s 
Ihrmigli tlic Greek mainland and tlie 
Pelcponcsc and sisits to Delphi, 'lliebcs, 
Mar.ithim and Corinth 'I'ours may he 
niiide on Air France economy-class 
flights to Euro|JC and tourist-class within 
Europe, with first class rail and motor- 
coach facilities. F'ares range from 
S744.60 to S882.50 including air .and 
land transportation, choice of hotel ac- 
coinnmdatinns and meals. 

► Civil Aeronautics Board lias Ordered 
an im'cstigation into a request bv four 
airlines for hire increases from Seattle 
to Anchorage, Fairbanks and luncau. 
Alaska, amounting to 20, 17 and 16?f, 
’I'he inaeases requested by Alaska Air- 
lines, N'ortlisvest Airlines, Pacific Xoitli- 
ern Airlines and Pan American A\'orld 
Airways haic bwn suspended. 

► KLM Royal Dutch Aitliiies reports 
S26.522,000 in total operating res'cnues 
fur file first quarter of 1958, a decline 
of 5624,000 from the same period of 
last year. Net losses after all charges 
.and provisions totaled 51,788.000, or 
SI .25 per share, as compared with 529.- 

000 and 50.02 per share for the first 
quartet of 1957. 

► Ozark Air Lilies flew 54,750 passen- 
gers during April, a 16% increase oier 
the same month of 1957. For the first 
four months of this scar. Ozark carried 

1 51,379 passengers and maintained a 
passenger "load factor of 50.79% as com- 
pared witli 108.027 passengers and a 
load factor of 45.095J during the first 
four months of 1957. 

► Seaboard & Western Airlines has ex- 
tended its all-ca^n service to Basel, 
Switzerland, the 16th European citv 
served on the airline’s international 
routes. Three flights wceklv will he 
made on the New York-Shaiimm-Paris- 
Geneva-Zurich-and-rcturn route. Sea- 
board &■ 5\'cstcrii recenth signed inter- 
line agreements witli seven international 
airlines— Austrian Airlines. .Acriinte Eirc- 
ann, Jetsev .Airlines. Pacific Western 
Airlines. Polish Airlines (LOT ), Qiie- 
bccair and Trans Caribbean Airlines, 
.All arc members of the International 
.Air "I ransport .Assn. Seaboard & A\'est- 
eru fligiits using all cargo airaaft will 
leave New York on Tuesdav, 'I'lnirsdav 
and I'riday and return from Basel on 
Satiirdav-, NIonday and Thursday. 


AIRLINE OBSERVER 

► Civil Aeronautics Board lias dropped its [lolicy of automatically giving 
confidential treatment to pieliminaiy year-end airline reports. Under the 
Board's new policy, each carrier may request confidential treatment of its 
|)ieliininary reports, but the Board will decide on the merits of each case 
whctlicr or not confidential handling is in the public intere.st. 

► Negotiations with the Japanese govermnent on amendments of the U. S. 
bilateral agreement have liroken off following failure of the Japanese to 
accept U. S. proposals bv the .\])ril 25 de-adhne. Indiistrv observers art split 
in their views as to whether the action suggests that the State Department 
has adopted a stronger position in bilateral negotiations than has been evi- 
dent in the past. Japan has offered to permit an inacasc in Northwest Air- 
lines fliglit frequencies into I'okvci hut. as one airline official cx|)laincd, 
tlicre ncicr was a restrictive clause on capacity in the original agreement 
The limited capacity factor was adopted as an aftcrtliouglit by the Jap;mc.se 
government and is being used as a bargaining weapon in the attempt to 
obf.iin a new route for Japan Air Lines to Los Angeles and beyond. 

► Watch for a report to Congress next month on a working agreement be- 
tween the Civil Aeronautics Board and the Defense Department covering 
muximnm use of commercial airlines for the transportation of militarv traffic, 
A joint working gToii|i of the Board and Defense has met on five occasions 
since April 7 and ]>Ian weekly meetings until the project is completed. Inter- 
vals between meetings arc filled by tlic necessary staff work, 

► Russian Tu-104 jet transport cli.irtcr flight transporting Moscow Arts 
Theater group to Great Britain lias been denied entrv into London Airport 
because of the noise level of tlie aircraft. Noise is a major issue in the 
recently signed bilateral agreement between the Soviet Union and United 
Kingdom (AW March 24, p. 11). The agreement states that aircraft of 
eacli county will operate under established noise levels before tlie Moscovv- 
London service can he implemented. 

► American Airlines has bccoiiic the first airline to order A'ortac fvpc dis- 
tance measuring cqnipniciit. New DMF.-T, to be used on Boeing 707 jet 
trans|iorts, will be produced by Federal Telephone and Radio Co., a division 
of International Tclcjshone & Telcgrapli Corp. 

► Hawaiian .Airlines and Aloha Airline (Trans Pacific Airlines) have made 
substantial personnel cutbacks as an cconomv measure because of a sharp 
decline in tourist travel thus fat this year. Decline is attributed by officials 
of the two airlines to the U.S. recession and a sugar strike which began 
Feb 1. Havvaiian .Airlines has reported a 14% drop in inter-island traffic 
during the first quarter of 1958 as compared with t^e same period of last 


► .Aeroflot, Russia's state-owned airline, is complaining that some of its sub- 
divisions continue to schedule their pilots for more than 80-85 hr. of 
flying inontlily, “thus creating excessive work strain.’’ Tlic Russian carrier 
also has denounced the practice of “sliort-ciianging" pilots on their days off. 
This Iiajjpcns when luiavoidable dclavs prevent flight crews from leaching 
their home base in time to start their davs off at the designated time. 

►Vickers Viscount turlroprop 810 reached a speed of 500 mpli. in shallow 
dive during a recent performance test. Purpose of the di\e was to test 
elevator and aileron responses at speeds beyond normal oircrating limits of 
the aircraft. 

► Southern Transcontinental Route Case will not develop into a general 
cast-west route case hut will lie confined to routes from the southeast to the 
55'cst Coast, according to Civil Aeronautics Board Examiner Edward Stodola. 
In the prehearing conference on the case, Stodola also ruled that no ap|>lica- 
tions from local scnicc carriers will be lieard. Total of 16 tninkline, local 
scnice and supplemental carriers base applied for cither routes or intcr- 
lention. 
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Only Lockheed has 3 jet trainers in production: the 
USAF T-33, in which 9-out-of-lO U.S. jet pilots were 
trained; the T2V-1, U.S. Navy’s first carrier-based jet 
trainer; and the tandem-seat trainer version of the F-104 
STARFIGHTER — world’s fastest, highest-flying jet aircraft. 



Present military thinking indicates 
that supersonic manned combat 
aircraft will continue to play a vital 
role in our U.S. dcfaise plans for as 
&r as we can now foresee into the 
Space Age. Because this is true, 


there will be an accompanying need 
to train pilots and crews for these 
aircraft, and to maintain their pro- 
ficiency at high levels. 

The low cost two-seat F-104B 
STARFICHTEB b thc world’s fastest. 


highest-flying operational jet trainer 
plane— ideally suited for the train- 
ing of U. S. Ait Force Space Age 
pilots of the future, to whom 
supersonic speeds and stratospheric 
flights will be daily routine. 


IfOCKHEED means leadership 


LOCKHEED AIRCRAFT CORPORATION. CALIFORNIA DIVISION: Burbank and Palmdale, California 
JET PICHTEBS • JET TRAINEBS • LUXURY AIRLINERS • PROP-JET TRANSPORTS 
AIRBORNE EARLY-WARNING AIRCRAFT • ANTI-SUBMARINE PATROL PLANES 


Runway Will Double 
Idlewild IFR Traffic 

New York-Instiuniunt waitlier ca- 
pacity of New York inteniafioniil Air- 
port ’will be mote limn doubled next 
veat when the airport's new instrument 
runway is commissioned, thc Port of 
New- York Authority predicts, llie 
planned 8.d00-ft. strip, parallel to exist- 
ing Instrument Riinw-.iy 4-22. b now- 
in the surcharge stage of construction. 

New 4R-22L. or V prime as it is 
called, will incorporate such modem 
aids as bi-directional instniinent landing 
systems, flush lighting, and high speed 
turnoffs. Under the proposed system, 
with V prime handling all instrument 
landings and the present runway used 
for takeoffs, capacity is estimated at 100 
aircraft movements an hour. These in- 
clude 60 takeoffs and -10 landings. Ca- 
pacity now is tietwccn 35 and 40 in- 
strument movements an bout. 

Site of thc new strip is outboard of 
present 4-22 in relation to Idlewild’s 
temiinal area. Thc runways are sepa- 
rated latcrallv by 3.000 ft., ample 
room in case of a missed approach in 
thc Port Authority’s view. Outboard 
runway will be used for landings be- 
cause it entails less interference from 
crossing traffic than thc inboard strip. 

Chief limiting factor of airport ca- 
pacity is the acceptance rate of the 
landing runway, so delays to takeoffs 
from the inboard strip will be less im- 
portant than landing delays would be. 
Another reason for the arrangement is 
the shorter taxiing distance for depart- 
ing aircraft, whose fuel consumption 
b more critical than that of arriving 
airaaft once they are on the ground. 

I-'urther, if thc Port Authority had 
decided to make the existing strip the 
landing instead of takeoff runway, in- 
stallation of some of the new features 
would be more difficult than building 
them into the new lay-out. 

These features include; 

■ Flush narrow gauge runway lights 
with flush centerline lights beyond thc 

tcrline lights also will be of the flush 
type. Conventional lunvvay edge lights 
will be spaced 100 ft. apart, as at New- 
ark Airport, although Civil Aeronautics 
Administration standards are satisfied 
with a 200-ft. intenal. Taxiway side 
lighting will be of the blue columnar 
type developed by Port Authority and 
already in use at its airports. High 
intensity approach lights and condenser 
discharge Bashers will be installed at 
both ends of the new rumvav. These 
units will be moved from 4-22 to sene 
the new landing runvv-ay. 

• Navigation aids will include bi-direc- 
tional ILS, already in operation on 4-22. 
Transmissometcr and ceiloinctet equip- 
ment for end-of-iunvray weather obser- 


vation will be installed at least at one 

• High speed turnoffs, if present plans 
materialize, will begin about 5,430 ft. 
from e-dch tluc-shold. Another will be 
located at 5,850 ft., and a third at 
4,650 ft. later on if experience shows 
a need for it. Exit speeds up to 60 kt. 
ate expected to be possible. Radius of 
turn on the cciitetline is 1,800 ft. 
tlirough an angle of 30 deg. 

Traffic at Idlewild last year totaled 
5,195,023 piasscngcrs, up 15.7% from 
1956. For all Port Authority 8ir])orts— 
Idlewild, La Guatdia. Newark and Te- 
terboro— the total for 1958 was 13,441,- 
582 passengers, an increase of 11%, 


Resort Airlines’ 

ReA enue Increases 

Wasliiiigton-Rcsort Airlines, term- 
ing itself country's largest contract 
carrier of military air freight, earned 
87,581,891 in gross cargo and pas- 
senger revenues last year, the carrier 
reports. Total represents a 20.4% in- 
crease over 1956. Net income was $596,- 
508 compared with S572.995 in 1956. 

Net for first four months of 1958 
shows a SIOO.OOO increase over all of 
1957, the companv said. This year’s 
income includes a S500.000 profit from 
“assisting others in sale of their aircraft.’’ 


EXTREME 

TEMPERATURES 

AND 

PRESSURES 
CALL FOR 



clamping methods are designed for a low 
torque value to prevent shearing of bolt. 
Patented “hook bolt" feature provides 
superior holding strength and simplifies 


AWICA Clomps, I 

eoupHnps and strops I 

manufactured by |URBO PRODUCTS INC> 
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New! On Continental! 
Starting Nlay 28th! 

First jet- power travel between 
Chicago and Los Angeles 


CONTINENTAL AIRLINES 


FIRST IN THE WEST WITH JET -POWER FLIGHTS 


NEW 

JET POWER 



MAKES WORLD PREMIERE ON CONTINENTAL AIRLINES SERVING 
CHICAGO, KANSAS CITY, COLORADO SPRINGS, DENVER AND LOS ANGELES 



On May 28th at 8:00 A. M. the first commercial jet-power 
airliner ever to leave Chicago for the West will streak 
down the runway and head for Los Angeles. 

The Jet Power Viscount II will be making its world 
premiere with this initial jet-power flight to the West. 
These 56-seat luxury airliners are custom-built for Conti- 
nental by Vickera-Armatrongs Limited. Rolls-Royce 
builds the 4 gas turbine engines. This is the newest and 
fastest airliner in America and you’ll see, hear and feel 
the difference'. 

For example, you’ll be amazed at the comparative 
silence and smoothness of your flight. You’ll enjoy the 
view from the large, oval picture windows. You’ll relax in 
the reclining king-size easy chairs and appreciate the 
convenience of having your own fold-away table. There is 
a front compartment and a pleasant rear lounge. The 
decor is restful and luxurious. Temperature is automati- 
cally controlled and the cabins are fully pressurized. 
Radar, of course. 

And to make your flight completely enjoyable, there is 


Continental's famed "Gold Carpet" Service. This special 
kind of personal and considerate hospitality includes 
Golden Buffet Breakfasts. Golden Champagne Dinners 
and Luncheons. At dinner and luncheon time. Golden 
Champagne is complimentary. Cocktails are available 
at moderate cost. 

Make reservations now. Phone or write any Conti- 
nental Airlines ticket office or see your Travel Agent. 





SPACE TECHNOLOGY 


ELECTRONS 


HOT PLMINUM CRIO 


NEGATIVE 
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EXHttUST 
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CESIUM 
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PROPELLANT 


EXHAUST 


ELECTRODES 


CONCEHTRtC 

CYLINOEHS 


COMBUSTION chamber for ftuian-powcted rocket engine 0«ft) 
suggested by M. O. Clasiser would have lithium coolant swirUng 
aconiid the reaction to form a heavy exhaust plasma to produce 
thousands of pounds of thrust with a specific impulse of more 


than ?.OOD sec. It is believed such engines can simultaneously 
produce thnist and the electrical power they need to operate- 
Two other types of engines which accelerate ioiiiaed gases with 
electric and magnetic fields are theoretically [lossiblc today, 'lire 


Avco magnetic accelerator which expels a high velocity neutrally 
charged plasma (left center) and the Stuhlinger ion engine (right 
center) which accelerates positive ions with an electric field. I hese 
provide higli specific impulse and low thrust and need heavy genet- 


tick (tight) could be classed as foremmiet of solid fuel plasma 
engines. Electrodes ace titanium imi>rcgnated with deiilcriuiii 
ions: the doughnut plasnioids produced can he accelerated. 


inngnetohydrodynamica; Pari II 

Controlled Fusion Studies Open Space 


By J. S. Blitz, Jr. 

Wasliiogton-IIope of achieving a 
controlled tlicraionudcat reaction 
within a few years is opening a power- 
plant field of great potential wliicli 
offers the prospect of combining great 
thrust, high specific iinpul.se, and low 
wciglit into a single unit. Essentially, it 
would answer the propulsion question 
for effectis’c space veliicles. 

.^t tlic same time, however, it tlircat- 
ens tile timing of any overall develop- 
ment program for practical space vehicle 
poweqjlants. Propulsion seliemes such 
as fission rockets, ionic engines and 
nragirctic accelerators wliicli offer cer- 
tain significant pcrfonnancc increases 
over chemical systems will require a 
number of years to perfect- If a maxi- 
mum effort was initiated now to de- 
velop tlic most promising of these it is 
entirely possible that new knowledge 
of inagnetoliydrodynamics, whicli is the 
key to controlled fusion, would liave 
made the whole program obsolete be- 
fore any hardware was produced. 

lire shock tliat rapid increases in 
knowledge have been giving fiscal .and 
managerial personnel in the govern- 
ment for the past 1 5 years could reach 
a peak vv'itli riic early accomplishment 
of controlled fusion. 

A great deal of money has been spent 
on fission povvcrplants of several tvpes 
including rockets in Project Rover and 
auxiliarv units for flight use in Project 
Snap. These units when perfected and 
the stationary fission powerplants now 


m operation and planned were expected 
to he useful and amortized over a con- 
siderable period of time. 

However, the prospect that a vastly 
more efficient power systenr iniglrt be 
available in the next 10 years or so and 
might even become a parallel devel- 
opment with the fission units cannot 
be discounted any longer. This is evi- 
denced bv the announcements of the 
.Atomic Energy Commission whicli is 
certainly conscrv.ifive in its releases. 
Controlled Fusion 

A year ago the AEG spoke of con- 
trolled fusion as being a liope of the 
rather distant futvire. 'ITiis position has 
become more optimistic. American lab- 
oratories feel that the controlled and 
sustained tiicrmo-niiclcar reaction would 
be achieved within a few years altliougli 
it might not produce net novver. 

Thc main advantages offered bv ther- 
monuclear powerplants of all kinds are 
tliaf tlicir main fuel, deuterium, is con- 
tained in sea water in almost inex- 
haustible quantities, their temperature 
and cfBcienq- is not limited by the us- 
al)le temperature of present materials as 
in fusion reactors and thev do not have 
the radioactive waste disposal problems. 

.As specificallv applied to tlic propul- 
sion or space vehicles, there is consider- 
able hope that the fusion engine vvill 
eliminate the heavy turbine-generator 
electrical system which handicaps pres- 
ent ion and plasma engine proposals. 
And that tlicse engines will produce 
their own electrical power directly at 


tlic same time that thew produce thrust. 

Tlie specific impulse of sucli fusion 
engines tlieorctically can approach 2-3 
iniTlion see., but at very low tlrrust 
ratings. Cases injected into the com- 
liustion products however can lie va- 
porized to increase tiie exhaust wciglit 
and provide thrusts Itigh enough for one 
"G” accelemtinns or better for the 
payloads now deemed nccessarv for in- 
tcrplancftiry fliglit. 'Mic specific impulse 
in this instance has )>ccn estimated to 
be between 3-4000 sec. 

Such fusion engines would allow 
take-off from the surface of the earth, 
landings on tlic planets, return landings 
on tlic earth with a comfortable power 
margin which would allow corrections 
for errors in navigation and niimetnus 
other miscalculations that are possible 
during the journcy. 

Povvcrplaiits of this general nature 
have bam discussed at some lengtli by 
R. W'. Bussard of Princeton Universitv. 
R. D. DcLauer, Naval Ait Weapons 
I'acility, Kirtland APB, N. M., and 
M. U. Clauser of Ramo-Wooldridge 
Corp. Other workers in tlic atomic en- 
ergy field have generally outlined the 
problems and promise of fusion rockets 
in publislied paper.s. and tliey are gen- 
erally considered to be the current "ulti- 
mate'’ in reaction powerplants. If and 
when the sustained and controlled ther- 
monuclear reaction is -ichievcd these 
rockets presumably developed rapidly. 

Probably tlic most complete discus- 
sion available on tlic fusion rucket was 
given by Dr, Clauser of Ramo-AV'ool- 


Engine Field 

dtidge at the recent conference on ex- 
trcindv higli tcmperatiitcs at the Air 
I'orcc tainbridge Research Center. 

Dr. Clauser believes that deutcriuni- 
tritiuiii will |)toba])lv be used as the 
leactor fuel because their fusion reaction 
will siistiiin itself at the lowest temper- 

lie also indicates tliat the piiicli 
iiietliod of confining the reaction will 
probablv will not be satisfactorv for 
rcacliing a sustained fusion if us«l alone. 
'I he stabilizing fields required for a 
slabic pinch would prevent tlie pinch- 
ing field from attaining the compression 
needed. 

Shock Heating 

Clauser said that Ramo-AA'ooldridge 
is working on a method of shock iieat- 
ing wliicli miglit niake it |jiissilile to 
avoid these dimciiities. llis method of 
shock heating is evidentiv similar to the 
procedure tiesetibed last week vvhieb 
is in use at the Naval Re.veareh Labo- 

If this scheme or some other is able 
to sustain a fusion reaetiiui tlicn 
C]an.scr visualizes Mie teactioii jilasma 
a.s ultimately held in the form of a 
cylindrical coliuim contained by a mag- 
netic field created bv a current passing 
through it. The stabilizalion would 
come from some source outside of the 
reaction ttgioii vvliich would Correspond 
to the coiiihiistion ehanilKt of a chemi- 
e.il rocket. 

One main ptobieiii vvitli this tviw of 
|)o\vei is tliat tlie radiation friiin tlic 
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kf Haw Dtparlura la over Ml a ctalarf o! 
pradilan boff btoriaf monufacrvr*. 

1200% GAIN IN 
GYRO ACCURACY 
WITH 

NEW DEPARTURE 
BALL BEARINGS! 

A major advance in gyroscope con- 
struction by Sperry Gyroscope Com- 
pany results in a remarkable reduction 
of random drift rate. Involving a spe- 
cial design of gimbal bearings, rates 
of 2 to 3 deg. per hour, recently con- 
sidered very good, are now cut to as 
little as 0.25 deg. per hoiir with still 
lower rates in sight. 

New Departure created the special 
manufacturing techniques for the high- 



Sperry C-11 Gyrosyn, Compass with Sotoroce bearings 


precision production of unique ball 
bearings — another indication of New 
Departure’s ability to meet exacting 
instrument bearing requirements thru 
wide engineering experience and pre- 
cision manufacturing facilities. 



rciictor ttiil lusit an\- structure it strikes. 
Cliiustr cstiniiitcs tli.it flic hc-.it tliat 
will have to be dissipated amounts to 
about 1/sO of tilt charged p.irticlc if 
Ibe iiropdlant t-.inks and structure of 
the rocket arc of about the same cross 
section as todai's large rockets. He 
also estimates tliat it he has made an 
error in the ainmmt of heat to be <lis- 
sipated bi' a factor of 2 or s the situa- 
tion docs not change radically. 
Lithium Circulation 

'lo dispose of this ponet uliich 
must be dissip.itcd. lithium would be 
eircuhited through the structure. Lith- 
ium absorbs a rcasonablv high qiiaiititi' 
of heal tbrougli lajioriaation and its 
boiling |5oinl is Ixilou' the melting tciii- 
jierature of structur.il materials such as 
titaniimi. lliis vaporized lithium then 
passes out of the coolant si*ice Ixifnccn 
ihe outer and inner nails of the reactor 
and is swirled around the inside of the 
diiimbcf between the imier «all mid 
the reaction zone. Hot cli.irgtri par- 
ticles from the reaction zone diffusing 
out through the magnetic field uill mis 
with the incoming lithium vapor and 
Ihe temperature of the combination 
will teach sshat is called the propellant 
temperature. 

This mixture of lithium and the re- 
action product would then hase to be 
led off through a magnetic no/zic and 
most of its thermal motion comerted 
into jet or streaming motion. 

The acliuil shape of the combustion 
chamber would be a torus and aiiv 
pinching current would be induced to 
avoid putting large ainouiits of current 
tlirougli metal return leads. 

I’robablv the most important tpies- 
tion to be answered ahoiit the lusioii 
engine for spiice icliicle propulsion is 
how will the electrical power for the 


stabilizing and compressing niagiietic 
fiilds be provided. There are several 
ideas for obtaining this power without 
using tiic customary heat cxdiaiigct- 
turbinc-gciicrator equipment. 

If any of them arc successful the size 
uf the fusion powered space vehicle 
could probably be reduced lay one order 
of magnitude. 

In general these ideas involve set- 
ting lip some tvpc of oscillation dur- 
ing which the stabilizing magnetic field 
jiressute and tbc kinetic pressure of the 
reaction products would alternately 
dominate. 

When the magnetic pre^su^e was 
liiflict the rciction temperature would 
be raised and when tbc kinetic pres- 
Miie of the reaction proelucts was 
higher the magnetic field ivovild be 
pnslied back and electric power could 
be stored in an external circuit. 

.■\iiutber of thc.se ideas that might 
proic useful is discussed later in this 
article when an ionized gas pocket is 
diiveii through i magnetic fiehl ciit- 
liiig the magnetic lines of force induc- 
ing a current and power is stored in 
an external circuit. 

With such ail oscillating pressure it 
would be possible to produce thrust 
and electric power directly with the 
same reaction witliout generating 
equijimeiit. 

Dr. Clauscr's |)a|ier on the fusion 
locket was preelicated on the idevi that 
the sustainecl and controlled thenno- 
nuctenr reaction proved possible. Ilis 
description of the actiuil engine was 
only a sugge-slioii of how it might con- 
eeivablv function. Other ideas .ire 
equally a|)|)liciible to .such an engine. 
Dr. Clatiset did indicate that he felt 
that once sustained fusion was a rcalitv 
there was no other fuiidanicntal ob.stacle 
to the engine he described. 


Several other reaction pnwcr])hmts 
which rciv on an interaction lictvvcen 
magiiclic and electric fields and ionized 
gases to generate thrust have been pro- 
posed- R. M. Patrick of the .\vco Re 
search Laboratoiv ha.s delivered a paper 
on II magnetic accelerator vvbicb pro- 
duces thrust by discluugiug a neutral 
plasma. Kurt 'Stiililin|cr proposed an 
ion engine a number of years ago wliich 
vvimld accelerate a stream of ions with 
an electric field or a iiioving niagiielie 
field- This type of engine was believed 
to have been suggested for the first 
time in the IQZO's bv Hcimann 
Oberth- 
Gas Plosmo 

An electric arc also lias been used to 
eiuate and accelerate an ionized gas 

The Russians during 1955 reported 
cx|Krinieiits in which plasma tempera- 
tures of 90,000 deg. R were readied, 
coiresponding to a s|iecific impulse of 
10 times those obtained todav from 
liquid chemicals. General Rlcctric. 
Gianniiii. Aico and the National Ad- 
V isotv Committee for Aeronautics in 
this countrv have worked with these 
devices for testing materials at higli tem- 
peratures a.s well as the possibilitv of 
using them for |)ropulsion. 

.Mthough these engines in general 
offer ait order of magnitude increase in 
stxicific impulse over chemical fuels, 
tfiey r«|iiirc a large ainnuut of electric 

Under the schemes that arc pres- 
ently being pursued, this electrical 
power would be supplied by a fission 
reactor or solar energy . Heat from the.se 
sources would have lo !>c tr.insfertcd to 
a working fluid which would then drive 
a turbine that would in trim drive a gen- 
erator. A sy.stcin for delivering this type 
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sidewinder. . . 

a deadly new fang for Naval Jeisl 


The Navy’s new self-guided, air-to-air missile, 
“Sidewinder," is so accurate that it can “home" in on 
and hit the tailpipe of a supersonic jet engaged 
in violent evasive action. Control fins for this deadly 
new missile are produced by the Aviation Divisions 
of Kclsey-Hayes Co., Detroit 32, Michigan. 
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(if power From ii small fission reactor is 
]xirt of Project Siiu|). While consider- 
able progress has no doulJt been made 
m reducing the neighf of the equip- 
ment it could neser he completeh' 
eliminated. 

Space sehiclcs nhich used systems 
requiring this electrical generating 
equi|)mcnt will probably show an im- 
piosemcnt mcr chemical rockets so far 
a.s schicle size for a gistn flight is ton- 
eerned. The adsantage of the system 
would be tliat refueling for a second 
trip would be relativelr cheap because 
the fuel weight required would be only 
SK to 105t of a chemical fuel rocket. 
-\s this fuel would base to be taken 
from the earth to a resupph- orbit, tiic 
ion or plasma engine probaWy would be- 
come more ceononiical on the second 

Another disadsantage of these low 
thrust, high specific impulse engines is 
that their low acceleration would not 
let. tliein land and take off from the sur- 
f.ice of the moon nr an\' of the planets- 

The combustion chamlwr for Stiih- 
lingcr's ion engine proposal is shown 
on page ?1. I'he N'ACA is actively 
(vnrking with scale models of such ion 
engines in an effort to get the optimum 
cmifiguration. The combustion cham- 
ber is the problem area and. once it 
u’orks properly, it would be mated with 
.1 lightweight gcncr.itiiig system from 
i’rojcct Snap and propellant tankage 
and be reads for usc- 

'llie combustion chamber operates 
iipprosimalcly as follosss: cesium sapor 
propellant is sprayed into the cliamher 
and passed through a heated (liatinuin 
grid sshicb ionizes the cesium. I he 
|)ositi\e ions are attracted tmsard the 
chamber exit by negatis e electrodes and 
accelerated out of the chamber pros id- 
mg thrust. I'o keep a cloud of positive 
ions from building up behind the 
chamber and creating a back pressure 
hs repelling the positive charges Iseing 
emitted, the ions must be neutralized 
as soon as jjossiblc after thes lease the 
engine. It also is neeessars to keep the 
schicle from becoming charged bs ac- 
cepting the electrons liberated during 
the ionization. I he elections are then 
eolleeted at the liut-pUitinuni grid and 
nserl to keep the neg.itise electrodes at 
the esi.stmg charge. I he electrons then 
pass from these electrodes and are at- 
tracted to the exislmg ion stream, pro- 
sidinga neiitr.il flow iigain and relies ing 
hack pressure on the chamltci. 
Combustion Chamber Size 

•An idea of the relati'c size of the 
combustion chambers and the equip- 
ment used to pros ide the eltvttical 
power for the engine can be gained 
from a recent statement In Dr. Hiigli 
L. Drvdcn, director of the K.\C.\. 
A\'hcn the N.AC.A sssis shiming a grou]> 
of visitors an experimental ion engine 


and some ssere impressed bs the small 
size of the "combu.stion" chamber that 
ss-.is enclosed in an evacuated bell jar. 
Dr. Drvdcn told them the other part 
of the engine »as Uterallv the Potomac 
Light and Power Co. 

pro)susal for a device that accel- 
erates a neutrally charged plasma with 
a magnetic field has been made by 
.Avco Research Labonitots . Ibis en- 
gine has l>een descritx:d in a paper by 
R. M. Patrick. One advantage winch is 
competitive with Stuhlinger-typc elec- 
trostatic engine is that the problem of 
separating flic ions is eliminated. 

This engine is shown on jxigc ?0; its 
operating cycle is briefly as follows; a 
nnifomi shock wave is formed bv dis- 
charging a large capacitor into the gas 
filled casits between two concentric 
tubes: an electric field is created by 
closing the switch which interacts with 
the magnetic field imposed externally 
bv a solcnnid to make the initial ion- 
ization of the gas uniform; tlie ionized 
gas pocket is then driven down tlie 
tube behind a shock wave by a force 
created bv the interaction of the ex- 
ternal magnetic field and the electric 
field that exists betssvcii the walls of 
the two tubes which are conducting. 

•Another tvpc of device tliat could 
conceis-ablv be called the forcrumicr of 
am .solid fuel fusion engine lias been 
experimented with bv \V. II. Bostick 
of the Stevens Institute, nie original 
purpose of Dr. Bostick's work was to 
create an inexpensive means of studv- 
iiig magnctohydrociyiiamics bv produc- 
ing deuterium ions that would lichavc 
as an entity and could be observed as 
they passed through a magnetic field, 
’(o accomplish this. Di. Bostick ain- 
structed a plasma gun tliat discharged 
a strong current through two electrodes 
which art usually made of titanium and 
impregnated with deuterium ions. lie 

ancl st.ibilizc these plasma samples or 
plasinoids and believes a s])ctific im- 
pulse of 100.000 sec, is possible. 

'Diis type of solid-fuel engine nl.so 
would require extennilly su]>pfied elec- 



trical ]3ower unless a great improvement 
is possible- Hie Russians also are work- 
ing in this field. 

.As has been mentioned previously, 
one of the great hopes of controlled 
thcrnumuclear reactions is that they will 
provide electric power directly without 
the use of generators. The two gen- 
eral methods being proposed are to in- 
tercept particles being emitted by the 
reaction bv some tyi>e of material that 
will devclo|) an electrical potential when 
hit by the particle; the second mrans is 
a magnctonydrodvnamic one in which 
there is an interplav, or oscillation, be- 
tween magnetic fields and ionized gascs. 

Thc suggestion that ionized ga.scs hi 
fired through magnetic fields to pro- 
duce electric |)owx;i has long been ad- 
vocated- Prcsciit-dav shock tubes could 
be used in this manner to form an 
MUD generator which would replace 
the turbine and conventional rotating 
generator, .Arthur Kantrowit/ has de- 
scribed such systems and lists among 
their advantages an absence of moving 
parts, an ability to operate at much 
higher temperatures than a turbine and 
more case of eonstniction which would 
make it suited for very large stationary 
power stations. 

Tliis svstem of having shock w-aves 
working again.st magnetic fields also has 
been suggcstexl for use with the fission 
reaction. In a propo.sal by S. -A- Col- 
gate and R. L. .Amodt of the Universitv 
of California Radiation Laboratory and 
the Los -Alamos Scientific laihor.itory of 
the Univer.sitv of California tespec- 
tivelv, a fissionable gas is collecteo in 
one end of a long tuiic surrounded by 
refractorv material. The amount of g.is 
and tube geometry is adjusted so that a 
large temperature rise oceut-s Isefore the 
gas .spreads a great distance clown the 
tube. 'Ihis produces a shock wave 
which travels through the cxterrail mag- 
netic field. 

Other Applications 

Some other praetie.il applications of 
magnetohvdtndvinmiic principals that 

• Boundarv laser control for aircraft 
frav elling at speeds liigh emmgli to par- 

• Providing electrical drag for re-ciitiv 
fioni orbit vchirles. 

The boundarv layer control icie-av 
have been advanced liv personnel of 
•Avco Research Uiboratory and Re|)ublic 
•Aviation Corp. Oiialifative tests of the 
)>rinciple have been conducted at Asco. 
Pliotographs of one of the lest rims arc 
shown on page si. Xo ckita has been 
released, but the photographs indicate 
that the shock w-.ivc was displaced for- 
ward. Theorctirally, this would imlieate 
.’ decrease in friction drag and heat 
transfer to the body. 

,\vcn lias suggested a re-nitrv 
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Your airborne office is our business! 


We provide one-stop service for everything your business airplane needs 


As an executive, your time, safety and physical 
well-being are of utmost importance to your 
company. Therefore, the selection of the 
organization that modifies or services your 
business airplane deserves the most careful 
attention. 

We offer what we believe to be the finest 
facilities and personnel in this field. Whatever 


our assignment, from major performance and 
interior conversions to minor maintenance 
functions, we assure you of the best in mate- 
rials, workmanship and service. 

Our hundreds of customers include many 
of the most prominent industrial, commercial 
and professional organizations in the United 
States. They are our best references. 


For more specific information, please send for our brochure. 


THE 



CORPORATION 

fliResearch Aviation Service Division 



\cliiflc thiit would be pottialK ‘.lowctl 
during its rcttini to earth by an electro- 
iriiignetic drag force. On this ^■c!licle, a 
large current is passed tbrouglt the ring 
,ift of the main spherical Irodr. I’hc 
iiuignetic field slows and deflects the 
iirnized air flowing past tlic vehicle at 
high Mach numbers and gives it a nnich 
larger effccti\e cross-sectional as far as 
pressure drag calculation is concerned. 
The shock wa\c is cortespondinglv 
shifted farther foniard and reduas hc.it 
transfer. 

Another factor mentioned by A\eo 
is that a largo electric current could be 
generated by the portion of the ionized 
air particles which pass through the 
magnetic field instead of being deflected 
aside. This current could posset various 


auxiliary equipments during the final 
dcsa'nt. 

Magnetohydrodynainic studies in ses- 
eral laboratories arc being made to de- 
termine the absorption qualities of 
s.irious gases when thei- arc in sarious 
states of ionization. This infonnation 
will be uf practical interest to tlie men 
ss'ho arc designing manned and un- 
manned space sehicics. General results 
Ilf these studies indicate that at certain 
speeds in space the air surrounding a 
si'liiclc will ab.sotb all of the sisibilits' 
and it will be impossilfie to see out of 
lilt schicle or to fake tcici ision ijictiiics. 
Certain radio and radar frequencies will 
also be useless for communicating witb 
or tracking the \cliicle because their 
energy will be absorbed. 



Canadair Builds Sparrow II 

Sparrow It air-tn-air missile which Caiiadnir I.Ul. will Imiid for the Royil Canadian .\ii 
Force dilTcrs from Spnrrow I in liasing a rounded instead of [yiintcd nose, truncated tijis 
on fom-acd fins- Douglas Aircraft Co. developed Sparrow II as a solid prQ|iellaiit. experi- 
mental missile with a mote sophisticated guidance system than Spaiiow I. 
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HOW MODERN POWERPLANT DESIGN PROVIDES . . . 

Payload Superiority, Greater 
Flight Endurance and Range 


GENERAL ELECTRIC T58 REFLECTS LATEST PROGRESS IN POWERPLANT STATE-OF-THE-ART 


T58's light weight and low SFC offer helicopters the low in- 
stalled weight and tnimmum fuel consumption vital to payload 
superiority, increased flight endurance and longer range. The 
story behind this modern powerplant design? Thoroughly- 
tested gas turbine design concepts applied to all major T58 
components. For example . . . 

Small, compact oxiol-flow compressor — modern aerodynamic 
design uses fewer compressor stages to achieve maximum oper- 
ating efficiency . . . fewer parts increase reliability, reduce total 
engine weight. 

Short, small-diameter onnulor combustor — modern combustion 
design provides higher burner efficiency, longer life, simplicity 


and light weight. 

Lightweighl aos-aenerotor turbine — two-stage, axial-flow tur- 
bine features short-chord turbine buckets which cut turbine 
weight, yet retain abeiity to absorb punishment. 

Proven concepts? £os( Fall, the TS8 passed Us official Model 
Test—wilhout deuia/ions— /Aus becoming this nation’s first 
ISO-hour qualified gas turbine engine specifically designed for 
helicopters ... In addition, since early last year, twin T58’s 
have been undergoing intensive flight testing in the Sikorsky 
HSS-1 and, later last year, aboard the Vertoi H-21D . . , For 
new T58 technical information brochure, write to: General 
Electric Co., Section 233-14, Schenectady 5, N, Y. 
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Aviation (f eei- Pilot Rejiort 


C-130 Demonstrates Mission Flexibility 



B)- Robtrt I. Stanfield 

Marietta, Bc\il)ility 

o( Lockliccd’i pottctfui (i2-toii. pres- 
surized C-150A Hercules, nitli its four 
constant speed Allison T-s6-A-lA 
turboprop engines, is csidcnced in its 
flight characteristics, general ease of air- 
groiind handling, iind all-field aipabili- 
tics at s'aricd weight regimes. 

Hercules is nosr' in its second seat of 
operation with US.’U''. Pcrfomuncc of 
scr.salile airplane [AW Dec. 3, 1956. 
p. 50) has expanded its mission range 
hoin troop cargo transport to mapping, 
ski, search aisd rescue, tanker, recon- 
naissance. drone launching and escort 
operations, .\dditions arc in the works. 

Might esaluation by .fivi.sitox Week 
pointed up these kev features: 

• Turboprop ]>owcr. Each engine gener- 
ates 5,7s0 eshp. at takeoff, 3.57s eshp. 
normal. Tlirce-blade .\eroproducts elec- 
tro hydraulic propeller— full feathering, 
Ttsersible pitch— changes pitch 17 deg. 
per scconcl ,\t 20,000 ft,, with two 
outboards feathered. 560 inph. airplane 
indicated 200 kt. under normal rated 
power. Stability and control was excel- 



• Short-field capability. Normal take- 
off, into 70 deg. crossssind at S kt., 
14C outside air temperature, «ns made 
svitb 501? flaps. Hercules ss'as airborne 
svithin l."00 ft. Normal full-flap land- 
ing used less titan 2.000 ft. of runn-ay. 

2.70(1 ft. strip,' or into and out over a 
50 ft. obstacle in 4.000 ft., on sfiindard 
(lay, at 124.200 lb. 

• East acceleration. On takeoff, and 
during airuork, Hercules showed quick 
and precise response to power and con- 
trol applications. Airplane literally leaps 
ahead with sudden power increase. 

• Rate of climb. Crossing out at about 
90,000 Ib. on takeoff, wc had 5,300 ft. 
of altitude when isa.ssing end t>f 10.000 
ft. runway. Climb to 10,000 ft. took 
5 min, 50 sec. Rate of climb was 5,000 
fpin. ,\irplanc ascended from 20,000 
to 23,000 ft. at 2,200 fpm.; from 50.000 
to 53.000 ft, at 500 fpm. 

• Boost controls. Easy handling is 
result of lisdrauh'c boost assemblies 
for ailerons, clerntor and rudder, .\ctu- 
ation pressure is supplied b\ booster 
and irtility sutem.?. Spring-loaded 
sss’itches actuate electrically powered 
trim tabs. Tvpical comment: “It’s a 
f’fight train that bandies like a lighter.” 

,\vi.\riov Weuk esaluatinn emeted 
two flights in C-130A No. 7043S at 
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LOCKHEED Hercules lakes cifi- Gear action mechanically governs nose gear doors. Main gear is 


•ill altitudes up to 53.000 ft. hhing 
time totaled 6 hr. 30 min. 

Split crews, from t.ockhccd .-\ircraft 
Corp. engineering flight test section, 
uerc pilots Homer Blalock, Jesse .Mien 
and Glenn Gray: chief ss-stems engineer 
bob Brennan: flight engineer R. 'Skip” 
Scliiiper; flight test engineers ^V. Mac- 
Revnolds, John .•\ckennan and ,M Ka.s- 

Hercules is no misnomer. Airplane 
looks rugged, yet neat. Fuselage uiidct- 
siirfacc sweeps sharply up toward high 
tail. Utrdcr tail, fuselage disides on 
horizontal line into a door and ramp. 
Two piratroop doors arc located aft of 
u ing, one on each side. 1‘orss-ird of 
wing, on port side, is liuge cargo-ercu’ 

Main compartment of Hercules totals 
4,500 CTi. ft. of space. Cargo floor load- 
ing is 1,080 Ib./sq. ft. For logistics 
support work C-150A has inaximmn 
cargo capacih' of 58.800 Ib. .\s a coin- 
Ixit transport, pasload would run 24,600 
Ib, 

As an assault transport, .airplane can 
Cairrv 92 ground troops or 64 para- 
troops and equipment. .As an ambulance 
it oni carry 74 litters. 

I'onr lightssciglit powcrplants jut for- 
svard from underside of higli uiirg. 
I'lacli engine has two assemblies, con- 
nected bv extension shaft and support- 

Power Section 

Power section has 14-stagc compres- 
sor and six througli-flow-type combus- 
tion ciramixrrs which port directly to 
limr-stage turbine. 

Reduction gear asscmblv contains 
decoupling asscmblv. propeller brake, 
engine negatirc torque control system, 
ncccssan' gearing to proside 12.5 to 1 
leduction in propeller shaft speed. This 
results in prop speed of 1.106 tpni. at 
iionnal engine speed of 15,820 rpm. 

Weight to Irorscpoucr ratio is 2.5 to 
I. Compression ratio is 9.3 to 1. Best per- 




To Fire Missiles Fast 
Use Solar Gas Turbines 

Compact, reliable gas turbine 
engines are idea! for missile ground support 
Here are the important reasons. . . 

Q INSTANT STARTING -NO WARM UP. Solar gas turbines can be started and 
fully operational in just 10 seconds ! They require no wann up , . . give instant power after 
months of inactivity, even under severe temperature extremes. This 100% leliability makes 
them ideally suited for missile support ... where every second is of paramount importance! 
And gas turbines are the only prime movers which offer this tremendous advantage. 

0 DEPENDABILITY. Gas turbines are the simplest of all heat engines. There are few 
moving parts and no complicated cooling system. Overhauls are infrequent, maintenance is 
easy, routine servicing can be completed in a few hours. 

0 LIGHT WEIGHT, SMALL SIZE. Solar gas turbines are many times smaller ... and 
weigh up to forty times less than conventional engines! All essential piping and duct compo- 
nents aje a pas t of the engine. There are few accessories and conti'ols. 

Q PORTABILITY. Compact and lightweight. Solar tuibines can be easily mobilized for quick 
transportation to remote locations. 

© adaptability. Versatile Solar turbines can provide power for virtually every phase of 
missile support— such as erecting and aligning, fueling, caliiiration, checkout and launching. 
Both shaft power and com]>ressed air are available for important hydraulic, electric, 
mechanical, and pneumatic applications. 

^ USES ANY FUEL. Solar gas turbines can operate on almost any available fuel— includ- 
ing gasoline, kerosene, natural or manufactured gas and diesel oil— greatly simplif)’ing logistics 
for remote missile operations. 

Portahility, instant power and 100% reliability 
are coiitiiniing problems in the critical area of 
missile support. For more information on how 
Solar gas turbines can help solve these prob- 
lems, write to Dept. F-19, Solar Aircraft Company, 

San Diego 13, California. 




formiiiicc— from riovpoint of |)owcr 
output iiiul fuel coiisiimpfiou— « oulti be 
lit speeds from 250 to 4S0 kt, abo\c 
20.000 ft. 

.\irpl.mc n-.is entered tlirougli crew 
(liKjr located forward on |)orf side of 
fuselage. Roomy flight deck has opera- 
tional seating for crew of four; pilot, 
copilot, flight engineer and nasigator. 
lingiiiect is seated in center of flight 
station, behind pilot and copilot. Nasi- 
gator sits behind copilot on right side, 
facing outboard. 

Crew seating is comfortable, even 
with back par.ichutcs worn tlirougb- 
out flight. Wide Nesa-glass windshield, 
with lower cursed piiiscls for sie-u-iiig 
drop zone, gives excellent risilrilitr. 
Window are.i totals nearh -10 sq. ft. 
Main instrument pane! mounts flight 
instrumoiits in front of pilot and co- 
pilot; engine instruments center. .^^7- 
.\P\'-j9 weather radar indicator sits on 
top of piincl, center. Radar is lioiised 
in Pinocchio nose. 

Cockpit Instruments 

Pilot's instruments include compiissis. 
air speed and attitude indicators, al- 
timeters. course and vertie.il seloeits' 
indicators, fuel flow gage, turn and 
hank, clock, rudder-aileron-elevator trim 
position indicators, iii.struinent lights 
eoiittol. air diverter laindle, marker 

Bottom of copilot's panel includes 
hydraulic control panel. 

Centered engine instruments include 
torquemeter. tacliomcter, turbine in- 
let temperature indicitor, temperature 
;md pressure gages, oil quaiitits gage. 

Control pcdest;tl sits below and in 
front of engine instruments, between 
pilots. On pedestal are throttles, en- 
gine condition levers, electronic prop 
gosernor, autopilot controller, flap 
fever, radio comp;iss filters. Installation 
includes panels for liaison radio con- 
trol. UI3K, VIIP. intercommunica- 
tions, aerial delisery system controls, 
trim tabs, radio compass, landing lights, 
and temperature datum control vahe 
ssvitch. 

Oserhead (sancl includes controls for 
air conditioning, electrical system, fire 
emergenc}', engine starting, fuel. Sche- 



multiple commutation rates 
with CEC’s 
versatile PL 
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This extensively instrumented test bench is located inside 
one of the test cells in Pratt & Whitney Aircraft’s Fuel 
Systems Laboratory in East Hartford. In this chamber 
engineers can minutely analyae the effect on fuel systems 


components of extreme environmental conditions — such 
as those encountered in advanced types of aircraft oper- 
ating at high Mach numbers and high altitudes. This la 
one of many P&WA facilities unequalled in the industry. 


FUEL SYSTEMS LAB 

Another Unmatched Facility to Improve Fuel System Capabilities 
for Turbine Engine and Missile Application 


Fuel handling and control pi-oblems for turbo- 
jet engines capable of powering sustained 
Mach 2 flight are enormous. Some are still 
unsolved despite yeare of effort. But problems 
of this type for engines of the future— for air- 
craft to fly at Mach 3 or 4— are almost 
beyond belief in their complexity. 

The Fuel Systems Laboratory at Pratt & 
Whitney Aircraft helps to solve such problems 
and many others in the design, development, 
qualification, and calibration of fuel controls 
and related engine parts, by permitting opera- 
tion of these units at the conditions en- 
countered at high speeds and high altitudes. 

This multi-million dollar laboratory, un- 
duplicated anywhere in the aircraft engine 
industry, was built and is owned by Pratt & 
Whitney Aircraft. Fuel handling test environ- 


ments are provided from -65*F to 1000*F, and 
up to GO, 000 feet in simulated altitude. A 
variety of fuels can be handled through a 
great range of flow rates, pressures, tempera- 
tures, and operating conditions. 

Because of Pratt & WTiitney Aircraft's fore- 
sight in making available this kind of facility, 
and the many other matchless tools and facil- 
ities which engineera at Pratt & Whitney Air- 
craft may call upon, the uniquely successful 
J-57 and J-75 turbojet engines have been 
made available to the world of aviation. 

In these facilities, the next generation of 
aircraft power plants is now being brought 
along. And such facilities will be even more 
important in future years in the design and 
development of the world’s best aircraft pro- 
pulsion systems . . . in whatever form they take. 



Pratt & Whitney Aircraft's J-57 engines power the 
outstandingBoeingKC-I33tanker-tran sport, shown 
refueling a McDonnell F-101, also J-57 powered and 
holder of the world speed record of 1207 mph. In 
April a KC-13S set a distance record for jet aircraft 


without refueling, flying 10,228 miles from Tokyo 
to the Aaores. Facilities at Pratt & Whitney Aircraft 
such as the Fuel Systems Laboratory are behind 
the success of J-57 and J-75 turbojets in so many 
types of transports, bombers, and flghters. 



Pratt & Whitney Aircraft 

Division of United Aircraft Corporofion, East Hartford, Connecticut 

CONNECTICUT OPERATIONS— Eos! Hartford. Major Branch Plants— Meriden, North Haven, Southington 
FLORIDA OPERATIONS- West Palm Seoeh 
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"Helicopters are easy to fly" 

Here’s what fixed wing pilots 
say about the transition to a Bell 


Chief pilots and airfleet supei-visors often ask 
us; When a company buys a Bell, does it also 
have to “buy” a helicoper pilot? The answer, 
of eoui'se, is no. Transition from fixed wing to 
helicopters will be one of the simplest, most 
satisfying jumps you’ve ever made . . even 
easier than learning to fly your first light plane. 

Read what Rod Fraser, President of Aircopter 
Transport, wrote us recently : “I'd had 3400 hours 
of fixed wing, I soloed a Bell in 6 hours. It’s my 
opinion that fixed wing pilots have an ‘air wise- 
ness' that's a great aid to transi- 
tion. So much of the stuff is 
similar. One point that particu- 
larly stuck with me is — you can 
get plenty of power-off landing 
practice in a helicopter course; 
far more than in fixed wing forced landing 
procedures.” 

Or take Chief Pilot S. M. Maxwell of Burlington 
Industries. He writes i "I soloed the Bell in 8 hours, 
10 minutes. After the prescribed Bell training we 


Watch "WHIRLyaiRDS" 
on TV. . consult 
your local paper for 
time and station. 



uration (at gross limit), and there hasn’t been a 
minute of mental strain.” 


The folks at Bell would like to tell you a lot 
more . . about helicopter training generally . . 
and about the vital place a Bell has in today’s 
airfleet. We’ll tell you also about Charter 
Service, Beil’s Lease,' Purchase Plan, and about 
Outright Purchase and upkeep. Just drop us a 
note, Department 23 F, Fort Worth, Texas. 
Prompt answer guaranteed ! 




Fort Worth, Texas 

Subsidiary of 

Bell Aircraft Corporation 
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C-UOA TJtc or climb. 


made fuel control piiiitl. witli quantity 
.iiid pressure giges and warning liglils, 
^is'cs crc«' quick and casv sisiuil iirdi- 
cation of status of system. Pise fire 
eiiicrgciicy control handles, one for 
c.ich engine and one for gas turbine 
compressor, rtjutc 28v. d.c. power to 
motor-operated engine fire«-aU and gis 
turbine compressor fuel supply sluitoff 
\alves. 

Electrical Systems 

Three electrical power systems pro- 
vide 28v, direct current; U5/200v. 580- 
lu 420-cycle 3-phase unregulated alter- 
nating current, and 1 1 5v. 400-cyde 
icgulated alternating current. 

A 24-v., 36 amp. hr. battery, lo- 
cated in fuselage coinpartincnt forsvatd 
of crew entrance door, supplies power 
to the battcrv bus and to isolated bus. 

Dry weight of C-130A is 61.300 lb. 
I'or eacli flight wc had slightly over 
4.000 gal. of fuel aboard. In e.ich in- 
stance wc grossed out about 90,000 
lb. Total fuel crpacitv of airplane, 
with over-wing fueling, is 3, 23(1 gal. 
C-130A may be refueled in nine min- 
utes through single-point refueling. 
.Maximum gross weight-124.200 Ib.- 
is limited only by rcquircnients Specify- 
ing that landing ge.ir be designed for 
a 2C taxi load at maximum gross take- 
ofl weight. 

Fuel is carried in four infcrn.il wine 
hinks- Two outboards hold 1,360 gal 
each; two inbctirds. 1.265 gal. each. 
With all tanks filled to capacity, weight 
concentrates at one spannisc location 
on each wing. This fuel center of 
gravity is outboard of wing center of 
pressure. This relieves wing bending 
and permits additional payload to be 
carried. 

Maximum of 35.178 lb. of frtcl can 
be carried in wing tanks. Limit won't 
be reached with fP-4; total weight 
would run 34.125 lb. (5,250 times 6.5). 
W'ith heavier alternate fuels, such as 
JP-5, or with cold fuel, limit could be 
exceeded- 

Challcnge-tvpc checklist uas used 
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uitli all crew members in flight station 
and on intercom. “Hot mike'’ ;illows 
pilot to transmit to all crew stations 
» ithout depressing his miciophonc but- 
ton. Copilot read checklist aloud; re- 
sponse nas given by pilot, copilot, 
flight engineer, navigator and ground 
controller. Engines were started in 
5-4-2-1 order: C-130 is self-sufficient. 

C-130’s auxiliary povvcrplant sup- 
|)lics compressed ait, electric power and 
emergency hydraulic pressure. Gas tur- 
bine compressor supplies air; air turbine 
motor, driven by portion of compressed 
air, powers a d.c. generator and a hy- 
draulic pump. 

Compressor, located forward in left 
wheel well, supplies compressed air for 
ground operation of air turbine motor, 
engine starting, nacelle prclicat and air 
conditioning system. 

Starting procedures on the big turbo- 
prop are simple. With air turbine motor 
running and bleed air valve switch 
open, engine condition lever is held 
to "air start" until blade movement 
stops, then placed in "run.” (This 
positions blade to flat pitch to reduce 
drag for start.) With fuel boost on 
and fuel enrichment normal, pilot aetu- 

Starting cycle is automatic and re- 
quires no further action so long as en- 
gine accelerates smoothly, turbine inlet 
temperature is normal, and engine sta- 
bilizes on speed within one minute. 

During iionnal start following se- 
quence of events will be noted: light 
in starter button will glow; rpin. indi- 
c-.ition will show. At about 10%. oil 
picssure will show reading, .^t 16%. 
secondary pump pressure light will 
glow, fuel enrichment flow will be in- 
dicated. lightoff will follow. Starter 
button will pop out, and at about 
65% rpni. secondary pump pressure 
liglit will go out. 

Engine will accelerate to ground idle 
rpm. in about one minute. Same pru- 
cednre is followed for other engines. 

Battery engine start inav Ik- made 
under conditions of lovy air density, 
without external power, if gas turbine 
compressor is unable to supply suffi- 
cient air to power both the engine 
starter .ind the ait turbine motor. 

Ilctciiles rides smoothly while taxi- 
ing and for its size can pivot tiglitlv. 
Nose wheel, hydraulically actuated, is 
linked to itianiialiy opcr.itctl steering 
vvlieel, at left of pilot’s control column. 
Directional control, limited by mechan- 
ical stops, runs 60 deg. right and left 
of center. Turning radius is 83.8 ft. for 
w ing tips; 35.8 ft. for nose gear. 

While taxiing we checked brakes 
which are disk-type, hydraulically oper- 
ated, and installed on each of four 
main-gear wheels. Brakes operate from 
utility hydraulic system, with alternate 
supply available through emergency 
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Chance Vought’s 
F8U Crusader Aircraft 


and Regulus Missiles 


are Protected by 
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Met-L'Flex mounting systems 
isoiating against shock and vibration 
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Fire Control 
Radar Scope 


CNI System 
(AN/ASQ-17) 


Voltage Regulator 
Mach Control 
APQ-51 RF Head 
APQ-51 Compressor 
APQ-51 Power Supply 
APQ-51 Modulator 


APQ-51 IF Amplifier 
APQ-51 Power 
Junctlori Box 
APQ-51 Modulator 
Conlrollor 

APQ-51 Radar Central 


ARN-21 
Oscillograph 
Interva lometer 
Computer AXC-530 
Pressure Ratio 
Transducer 
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MISSILES . . . 


Ground Control 
Consoles (3) 
Warhead Switch 
Dynamotors (2) 
Special Relay 
Units <3) 


Oe-Coder Audio 
Systems (2) 
Oscillograph 
Flight Path 
Stabilizer 
Control Interlock 
Ga ro-SwItch 


Destructor Control Pressure 

Relay Potentiometers (2) 


Trounce Guidance 
System 

Servo Amplifiers (2] 
Sub- Carrier 
Oscillators (2) 

Mach Control 
Multi-Coder 
DC-20 Multi-Coder 
OB-1 Multi-Coder 
Destructor Control 


Function Relay 
Calibrators (2) 

Relay Switch 
Sensitive Relay 
Flight Position 
Terminator 
Inertial Guidance 

Pressure Switch 
Video De-Coder 
Beacon Transceiver 
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HONEST JOHN FIRING SHOWS HOW . . . 

General Electric Specialty Heating 
Maintains Propellant Temperature 


system. \l'e also clicfkcd brake iinti- 
skid, wliicli prc\eiits skidding of brake 
wlieel wlicn too much pressure is ap- 
plied. Prop reversing was checked by 
placing svmnietric-.il pairs of throttles 
in full texetse. 

Thrust of engines mandates runiiin| 
ii|5 two engines at a time to takeoff 
power. Electronic fuel control was 
checked against turbine inlet tcmper.i- 
ture (TIT). Throttle (power lexer) 
selects TIT. then fuel system and prop 
combine to gixe rpin. and fuel for 
selected TTf. Prop o|)eration (xia 
goxernor sxvitclics) xvas checked against 
SsOC TIT. 

W'ith throttles adxaneed to takeoff 
poxx-cr. rpm. should be 99 to 101 CS; 
T IT at 977C maximum and 957C min- 
imum. Fuel floxv. pressures and tem- 
peratures were checked for normal oi)- 
eratiiig limits. 

Before takeoff we lowered flaps 50%. 
(•‘our flairs arc T-'oivler high-lift type, 
witli outboard and inbiv.ird flap in each 
wing. When 100^ extended they 
fonn angle of about 35 deg. xvitb wing. 
Control lexer e.ihbrates range from 
' up" to "down” in increments of 10%. 

Takeoff from the 10.000 ft. ruiiw-ay 
was made to the xvest. W'ind was from 
5-fO deg. at 8 Vt. Outside air tempera- 
ture xx-as 1-tC. Sea lexcl pressure xvas 
29.96 in- 
Off the Ground 

Brakes were held until full throttles 
were applied. On release we accelerated 
fast and were off the ground within 
1,700 ft. at 90-95 kt. Initial climb 
speed xvas 110 kt., xvhich xx-as increased 
to 160 kt. Visibility was exccllent- 
Ship trimmed e-.t.sily and only finger-tip 
pressure was required for controls. 

Rate of climb, 5,500 fpm., dropped 
(.-fl milx- 100 fpm. at 6.000 ft. Noise 
Itx'cl also abated once xve were in the 
.lir. Sitting on the gromul, it’s no 
secret once the powerful lurboijropx are 
started. 

At 10.000 ft., xx'ith 4C OAT and 
1.100 slip-, indie.ited airspeed was 205 
kt- Al tills speed we felt again aceolet- 
alion thrust of C-130.A. I hrottles xxete 
.idxanccd and plane jumped forxvard 
to 270 kt. indicated; then rcdiitcd 
liaek to indicated 205 kt. ’Riis jerked 

Our cabin pressure altitude xvas 
1.000 ft. We depressurized to flight 
altitude of 10.000 ft. at 250 fjsin. 
Range of depressuriz,itian extends from 
100 fpm. to 2,000 fpm. Aircraft xvc 
flexx- xx-as limited to 5 psi. cabin differ- 
ential pressure. .Aircraft noxv tolling 
out hax-c 7-5 psi. allowable. During 
troop carrier openitions cabin pressure 
altitude is held to 10.000 ft. inaximuni. 
It can be adjusted to anx altitude lic- 
fore takeoff. 

W’c climbed to 25,000 ft. holding 


Successful launch— and flight— of the 
Honest John depends upon exact pro- 
pellant temperature at the moment of 
firing- A General Electric heating and 
insulating blanket — which shrouds mis- 

Proper operation of many types of 

cially at low temperatures, often depends 
on controlled heat in the right places at 
the right time. Experienced G-E heat- 
ing engineers, backed by complete 
facilities, have already solved thermal 
conditioning problems on applications 
ranging from complete missiles and 
airborne systems to tiny test instru- 

LET US ANALYZE YOUR HEATING 
PROBLEM. Whether you need a custom- 


made prototype, or quantity produc- 
tion. investigate G-E “one stop" service 
for specialty heating products tailored 
to your specific needs. 

FOR MORE INFORMATION contact 
your General Electric Aviation and 
Defense Industries Sales Office or send 
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There’s a way to punch a hole in that screen 


Despite any jamming screen an intruder might use, new Elec- 
tronic Counter-Counter Measures Techniques developed by 
Westinghouse will slash through to locate and track him — des- 
troying his defense. 

In this and in other vital military areas, continuing creativity 
by the scientists and engineers of the Westinghouse Electronics 
Division is helping to keep the American defense ahead ... by de- 
signing, developing and producing the latest in military systems. 
Westinghouse Electronics Div.,P.O. Box 1897, Baltimore 3, Md. 


WESTINGHOUSE 

ELECTRONICS., 
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MILITARY SYSTEMS 

_ COMMUNICATIONS 
SILE CONTROL, 
A PROCESSING 
AND DISPLAY 


'CANtE SUM Westinghouse 


160 kt. I.W- Passing Miroiigh 20.000 
and 23.000 ft. oiir rate of cUinb 'vas 
1,800 fpm. I'rce air teiniJCtaturc at 
25,000 \\-as-24C; \\\S in climb «as 
22S kt. Leveling off at 25.000 ft. 
cabin i)tes.surc altitude field to 'S.OOO ft. 
At altitude, under mitmal r.itetl potter, 
ttc indicated 220 kt. and trued out at 
326 kt. Stability and control svcif cs- 
ccllcnt. 

Before climb to 35.000 ft. we put 
on P4 belmctv and oxygen masks. Oxy- 
gen system is diluter-demand, gaseous- 

pour fixed units allow one hour's 
siipplv to each acw member. Addi- 
tional cylinders may be added. Two 
portable units arc available for vvalk- 
aroimd. Regulators arc D-2.\ or 10-2 
pressure demand. 

.6t 33,000 ft. our cabin pressure al- 
titude was 1-1.000 ft. Outside .lir 
temperature \vas-4SC; slip, was !,320 
per engine and 'I'll' was 927C. Pud 
How vv-as 700 Ib./br. /engine. Our indi- 
cated airspeed was 160 kt. for a true 
reading of 292 kt. 

Descent from 35,000 vv-as made at 
165 kt. I.AS. Lowering the gear, and 
vvitii full flaps, we slowed to 140 kt. 
indicated- Our angle of descent was 
about 14 deg. 3\'e went down at 
rate of 3,500 fpm. 

Stall Characteristics 

HcTCidcs was stalled at 10,000 ft. 
with gear dow n and flaps at 50%. With 
)ji;vvcr at normal, airplane practically 
stands on its tail. \\’ith power re- 
tarded, nose was raised and Imffet- 
vrarning came at about 82 kt. I-\S. 
C-130A sbillcd at about 73 kt. Lateral 




stability was excellent and with normal 
vecoverv technique (simultaneous power 
and nose-dropijing) loss of altitude was 
negligible. Rudder is less effective 
than ailerons for leveling wings in stall 
or ncar-stall. 

Good living characteristics were evi- 
dent during all flight regimes. Boost 
control makes it easy for pilot to ex- 
ceed specified limits. Hercules is 
limited to 60 deg. angle of bank. Limit 
siiceds arc 1R3 kt. with 50% flaps; 
145 kt. with 100% flaps: 168 kt. with 
gear extended. 

C-130 air speed indicalor is yellow- 
lined at 145 kt.-maximiiin allowable 
witli full flaps. Red-banded pointer on 
indicator constantly shows structural 
speed limit, or air S]5eed corresponding 
to limiting Mach number, wliiehevcr 
is lower, for airplane in clean configiir.i- 
tiun and for ninmcntarv pressure alti- 
tude, M’hite pointer shows indicated 

;\it|)lanc’s hvdtaidic pressure is dis- 
tributed through three systems; booster, 


utilitv and emergency. Normal operat- 
ing pressure is 3,000 psi. 

Normal operation of aileron and ele- 
vator booster cylinders makes use of 
pressure from both sources. Emergency 
svstem e.m he actuated for emergency 
landing and nonnal or emergency ramp 
operation. Six accumulators, precharged 
with ait to 1.500 psi.. ate connected to 
jrovver supplv svstems to store reserve 
pressure for peak load requirements and 
to dampen pump ripple. 

Utility hydraulic svstem provides pres- 
sure for one of dual elevator and ailer- 
on tandem booster evlindets. main and 
nose landing gears, locks and doors, 
wing flaps, steering and brakes. It also 
acts concurrently with booster svstem 
as source of pressure for rudder control 

.\irplaiie's lateral trim is obtained 
through tab on left aileron. Manually 
adjiistalilc tall is locatetl on right aileron; 
compensates for any iiiibsilancc about 
longitudinal axis. Each elevator control 
surface lias one trim tab, Minor direc- 
tional control for vaw conditions is 
coinpcnsiited by rudder trim. 

In ease of complete flight control 
vystern failure, airplane wmiTd be flown 
at reduced airspeed with, of course, 
greatlv increased pilot effort. 
Anti-Icing 

Hercules controls icing via hot .lir 
for leading edges, engine inlet ait ducts, 
radome and nacelle preheating. Kicc- 
trie-.il heating is provided for pro|5s. 
prop spinners, pitot tubes- Nesa heat- 
ing units arc supplied for three main 
windshield panels, two on each side of 
main windshicid, and two lower panels 


C-130 A-B Comparison Data 


CHARACTERISTICS 


DIMENSIONS (BOTH AIRCRAFT) 
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STUB; 


smallest, lightest MS "E" connector 

Stub E connectors are fully approved MIL-C- 
5015C MS connectors, meeting or surpassing the 
environmental resistance requirements of that 
Specification. Stub E connectors are also the stub- 
biest MS “E” designs available — Amphenol took 
advantage of every space- saving trick in the engi- 
neer’s book while at the same time meeting all 
dimensional requirements of MIL-C-5015C. 

Stub E connectors have a fully unitized rear 
sealing grommet assembly in which the grommet, 
compression nut and ring are a single unit, making 
assembly and disassembly quick and easy. Solder 
pockets of the silver-plated contacts are pre-fiiled 
for easier, less expensive soldering. 

Shell styles 3100, 3101, 3102 and 3106, sizes 8S 
through 36 and 51 insert arrangements are available. 


on pilot's side. These contain Nesa 
laver and \-in_vl sheet between inner 
and outer layers of glass. 

Nesa units are automatically con- 
trolled by thermistors embedded in the 
s'inyl sheets. However, when tempera- 
ture drops below — 40C. thermistors 
no longer allots posver to be supplied 
beating units. Pressing Nesa reset switch 
svili close electrical circuit which by- 
passes tlicrmi.stor units and supplies 
1 1 5 V. nnregiilatcd-a.c. power to heating 


I'or wing.s and empennage, high pres- 
sure hot air varying from 260C to 371 C 
is sup|)lied to main manifold from last 
compression stage of eacli engine. ITom 
there hot air is conducted to anti-icing 
ducts on leading edges. ,\ir flosvs from 
ducts through small nozzles and mixes 
ssitli ambient air in leading edges. Pro- 
cess reduces air temperature to about 


l.eading edge ureas are divided into 
six ncarls equal sections. Equal heated 
areas m em|»nnagc consist of horizon- 
tal stabilizer and one-half of vertical fin. 


Feathering Procedure 

Pilots that have flown Hercules con- 
sider two engine operation normal. 
1 am inclined to agree with them. 

\\ e feathered both outboards at 21,- 
000 ft. M'itb both inboarels at normal 
rated power, Hercules indicated 200 kt. 
After feathering first engine, less than 
5^ of rudder trim was neccssarv to re- 
tain stability. Airplane was quite easy 
to handle and niancmcr; no great 
aimmnt of force was necessary at unv 
time. US.M' has flown airplane across 
continent on two engines; airplane also 
has performed routine overa-afet se.irch 
mission in this configuration. 

Before restarting outlxwrds aitplune 
was slowed to 150 kt. Protedures were 
quick: throttle to flight idle: engine 
bleed air vabe switch open; fuel boost 
on; engine condition icier to air start, 
then to "run" after engine fires; gener- 
ator switches on. Set |)ower. 

Each of I Icrculcs’ four wheels has sep- 
arate. strut. Gearbox eontuins main gear 
s|)ring-loadcd brake lock asscniblv which 
holds Kars until released hydraulically 
or nicclianieally, Emtrgeiicv system pro- 
sides fluid in case of utility system fail- 
ure. Main ge-ais refract vertically info 
left and right wheel well. Retraction 
time is 12 see. or less; extension time 15 

During complete hydraulic los.s, man- 
ual release cables attached to emetgcntv 
engaging handles provide alternate 
means of rclca.sing door locks and gear 
brake mechanism. Emergency hvdr.nilic 
pressure is not available for main gear 
retraction. 

Emergency extension of both ge-ar 
and flajjs is via air turbine motor. Gear 
lever and flap .switch are then placcrl 
to emergenn dovni. Maps cannot be re- 



“United numbers all tubes, to record their performance. 
We can prove G-E 5-Star dependability!” 


Our Mainlincrs Hy fast sctiedules coasl-to-cnast, 
bordcr-to-bnrdcr. and on to Hawaii. Maintaining 
these schedules rdiuhly and safely is the function 
of every component of United’s equipment. 
"Electronic tubes play a key pari in air navigation 
and communications. So ... by identifying every 
tube with its own numlrcr, and recording per- 
fnrmanre on Imsiness-macliine cards, we keep the 
facts on lube dependability at our fingertips. 
"That’s how we ensure that only the best lubes 
are used in our equipment — so that our extensive 
use of G-E 5-Star Tuiies speaks for itself. They 
help us maintain on-time schedules by improving 


equipment perfnrmanre. In the picture above, I’ra 
pointing to a General Electric 5-Star Tube — our 
number 13-H52 — one of many United uses. 
"You'll hear that General Electric 5-Star Tubes 
are more reliable. We know this to be true — 
from tube-by-tube performance facts!” 


Benefit from United Air Lines’ experienee! Phone 
your nearby G-E lube distributor for 5-Star Tubes 
— the most reliable tubes you can install! 
DislribiUor Snles, Ekctmntc Components Diiision, 
General Electric Company, Owensboro, Kentucky. 


^vgress /s Our Most tmporfanf Product 


GENERAL 



ELECTRIC 





DCnillDCn* ^ lightweight, low-loss, radiation-free cable with electrical 

uniformity for interconnecting the navigation and communication 
antenna circuits of the Douglas Aircraft Co.’s new DC-8 jet airliner. 


Coaxial Cable 

A semi-flexible cable with tubular copper inner 
conductor, foamed polyethylene dielectric and 
commercially pure aluminum outer conductor. 

With outstanding advantages for use in aircraft navigat ion, communication and warn- 
ing circuits that include; 

1. Twice the efficiency of solid dielectric (RG-8*/u) type of cable now in 
general use. 

2. Extended life characteristics that permit permanent installation and assure 
electrical stability during the life of the plane. 

3. Good frequency response over wide temperature variations; capable of 
withstanding highest summer ground temperatures, as well as extremely 
low temperatures found at high altitudes. 

4. Greater efficiency and improved system performance without the use of 
additional electronic components. 

5. Ability to operate in both pressurized and non-pressurized parts of a 
plane without the use of cable dehydrators or pressurizing systems. 

6. Lighter and smaller than many cables now installed in aircraft. 

Foamflex coaxial cable is supplied in long lengths on lightweight, disposable reels. For 
further information or inquiries, write Dept. FC. 

PHELPS DOM mBPmms 

CORPORATION 

300 PARK AVENUE. NEW YORK 22. N. Y. 




ttjctcd witli cnn-Tgciicy liydriiulic s\4- 

Nosc-gciir is s\siiig-t\pt', liydriiiilicill) 
actuated. I’’luid is siipplicd by utility .ns- 
tem for extension only. Gear cannot he 
retracted b\- emergency means. Manual 
release cable ptorides alternate means 
of lowering. Gear i.s pumped into dmvn- 
lockcd position hv forward cargo door 
hand punip- 

\Vc bronglit airplane into dcmiiwind 
at 1.500 ft., lowering gear at IfiS kt. 
nctculcs slowed to about HO kt. witli 
half flaps, hull. flaps ncre lowered tnrii- 
ing on base. I'iiia! approiicb nas made 
at 120 kt. W'e were nr er the fence in 
05 kt. Coiittol «as good. Using normal 
procedures came to ea.sv stop witbiii 
:.000 ft. 

Despite its size. IltTculcs is a fast 
airplane. It set new speed mark of -106 
inpli.. ar-etage bet«-ecn Dmcr ,M'B, 
Del., and Lajes. Azores— a 2,6S0-mi. 
bop. Time «-JS 6 hr. 38 min. 

C-130A Capabilities 

Other facets of Hercules' rersatilitv: 

• In ski-lift tests for US.Ah'. at gross 
weight of 12-1,000 lb.. "Ski-110,” using 
8,000 lb. of jet assist (JATO). was air- 
borne in 1.-150 ft. M'ifhoiit jet assist 
Hercules got off snow and iec in 2,100 
ft. 

• Switch from troop-cargo carrier to re- 
fueling tanker, and back again. In Ma- 
rine-Navy tests, fighter planes hooked 
up with drogues extending from Her- 
cides at 15,000 to 25,000 ft- Hose reels 
and drogues were housed in wing pods. 

In production models. 6,000 gal. of 
fuel can be placed in c-atgo compart- 
ment and pumped through pods. 

• Support capacity to crack USAK 
'nuiiiderbird aerobatic team, because of 
compatibility in support of F-l 00 Super 
Sabre. Team has requested another for 
pennanent support. 

• Endurance at altitudes. C-1 30A flesv 
H hr. 1 min. continuous flight at alti- 
tudes ranging from 5,000 to 30,000 ft. 
Fuel consumed: 4.000 gal. 

• Thin-air takeoffs. At Quito, Ecuador, 
altitude 9.000 ft., Hercules w-as airborne 
in less than 3,500 ft. 

C-1 30s are now operational u ith Tac- 


C-130 Missile Capacity 

Most of all known missiles in use to- 
day can be carried in the Hercules. 
Boosters, ground handling equipment 
and bunching iiieclisnisms may be added 
in nianv cases. Capacity table follows: 
MISSILE TOTAL LOAD 

Honest John i 

Nike Hercules 2 

(with booster) 

Corporal 2 

Matador 1 

Sergeant 2 



tie.il Air Command at .Ardmore AFB, 
Okla.. Scw-art AFB, Tenn., 1370th 
Photo and Charting Senicc at Palm 
Bench APB. Ha., USAFF, in F.vtciix. 
France, and 485rd Troop Carrier Wing 
at Ashis-j .Airbase. Jap.m, 

Indications arc that MATS ssill take 
over Esteux operations this month. 
Some 42 C-1 30s then will operate under 
MATS control. 

Model B Orders 

USAF contracts for Hercules total 
.about 5600 million, of which SlOO mil- 
lion is for 53 C-1 lOBs, first of which is 
due out in December of this vear. Con- 
tract on B model will run to fan., 1960. 
Rate of production will be about five 
airplanes per month. Lockheed is think- 
ing in terms of 100 to 150 B models. 

Contracts for C-130A covet 231 air- 
craft, the last of which will be roiled 
out in Feb., 1959. Former production 
rate of seven a month has been cut to 
live. .About 150 C-130As have been 
delivered to T.AC. Royal Australian .Air 
Force is getting 12 from US.AF. Air 
Photograpniiig and Charting has one 
RC-130 testbed, with 15 aircraft on 
order. Two C-130Bs will go to Coast 

At the Marietta plant the first proto- 
type YC-130 is being converted to test 
bed for model B components. Airplane 
will incorporate fuel dump svstem, 
standard engines outboard and new en- 
gines and props inboard. Test flights are 
scheduled for this month. 

In midsummer tcstlved will have four 
Allison T56-A-7A powerplauts installed, 
according to George A. Hines, Jr., 
flight test project engineer. New turbo- 
props will be iustallco 10 in. further for- 
ward than those on the A model. Re- 
sult: Better center of gravity control, 
Basic Features 

The C-130B has basic features of the 
A model, fn addition, it has: 

• Mote powerful engines. Four T56-A- 
7As generate 4,050 cslip. at takeoff and 


3,600 eshp. normal. Dry weight of en- 
gine is 1,865 lb. Gear ratio is 13.54 to 
1. Maximum cruise speed, under normal 
conditions, of Hercules would be 
boosted to 370 mph, 

• Payload and range. Total fuel car- 
ried is 6,900 gal- Tlie total oil capacity 
is 48 gal. As a combat transport radius 
is 1.850 mi.; range is 3,570 mi. For 
logistic support, with maximum cargo 
of 36,700 lb., range is 2,450 mi. With 
pavload of 22.700 lb. range increases 
to' 4,000 mi. 

• Takeoff-landing weights. C-1 30B 
maximum gross is 135,000 lb., increase 
of 10,800 lb. over A model, 

• Noise reduction and soundproofing. 
B-modcl engines are fitted with Hamil- 
ton Standard Hydromatic 54H60-39 
fout-bladcd propellers. Prop diameter 
is 13.5 ft-; reduction ratio 13:54 to 1- 
By comparison, fhrce-bladcd Aero- 
prodnets prop used on C-130.A runs 
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Your TIMKEN* 
52100 tubing will be 
on its way before the 
small hand circles twice! 

W HEN you're in a rush for 52100 tubing, 
why not use our mill warehouse stock? 
We’ll have your order on its way in 24 hours 
from our stock of 101 sizes, ranging from 1 " to 
lO'/S" O.D. with a wide seleaion of wall thick- 
nesses. It’s handy to use when you need less than 
mill quantities, too! 

And in addition to time, you can save money 
by substituting Timken’ 52100 steel for more 
expensive steels. It's through hardenablc in mod- 
erate sections. You can heat treat it to file hard- 
ness or temper it back to meet your needs, And 
you can depend on it to he uniform from tube 
to tube, heat to heat, order to order. 

That's why Timken 52100 steel is so widely 
used— for aircraft engine parts, ball bearing 
races, pump parts and plungers, collets, bush- 
ings, spindles, grinding machine parts, precision 
parts and dozens of other uses. 

We pioneered the manufacture of 52100 tubing 
in America and we're the only source of supply 
for all three common forms: tubing, bars and 
■wires. So call or write your order to: The Timken 
Roller Bearing Company, Steel and Tube Divi- 
sion, Canton 6, Ohio. Cable: "TiMROSCO". 


TIMKEN^STEEl 


SPECIALISTS IK FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 



1 ; ft. in diameter: tcduclioii ratio is 
12.5 to 1- Reduced tip speed means 
reduced noise level. Specifically, a 
nine decibel leduction at external level. 
Internal reduction should be gteater. 

Because of its operational (le.xibility 
and short and rough-field capabilities. 
Hercules is readily adaptable to 
medium and long-range ^1.■\'I'S and 
commetcial operahon. 

Modifications to B model will also 
include addition of hunks and galley 
to flight deck. Engineer in C-HOB 
would monitor engine instruments plus 
svstcins (iverhead p.inel— air condition- 
ing, air turbine motor, anti-ice system, 
elcctrie.i! and fuel svstems, possibly 
emergency (fire control) handles. 

Electrical system in B would be 
Irasinilly alternating cuticnt {\ model 
is a.c. and d.c.). C-l sOB will also have 
fuel dump svstem. 

C-I30B spccifie.itions point to fuel 
loading of 4-1.850 lb. via single-point 
refueling in 12 min. Fuel jettison 
rate, with all tanks being evacuated 
simultaneously, is about 2.800 Ib. per 


Commercial Hercules 

Commercial version of the Hercules 
will be the 282,\-detivative of the 
C-liOB. .Mtplanc will he available in 

i%n. 

.\viAHOx Wkkk vv-as told that Lock- 
heed is studying the commercial capa- 
bilities of the Hercules 282A at various 
takeoff greivs weights up to 150.000 lb, 
Stiidv potentials, which stress adapla- 
bilitv for over-water opetatioii, inclviele; 

• Maximum [wvload of 47,400 lb., with 
35.400 Ib. of fuel of which 7,000 lb. 
are reserve. Range woukl he 2,1 30 slat, 
mi. (1.859 nautical). 

• Pavload of 3h,500 lb- with maximum 
fuel. Range would increase to 3,100 
shit, mi. (2.700 nant. mi.). 

• Average cn.isc sjx.-cd rr.\S) of 32 3 
mph. at 80% cruise pivver. 

I’nvvcrplant would be four .Allison 
S01-D22 turboprops. Propellers for com- 
metcial version would be ''customer’s 
thoicc." Maximum landing wxfight, 
to 121,600 Ib. V.cto fuel weight to 
1 14,600 lb. Crew would number three. 

Cost of the commercial 282A would 
.ipproximatc 52. 3 million with same 
weights .as C-130B. ,Anv weight niodi- 
ficjtion.s probably would effect price. 

Lockheed is prcscntlv conducting a 
studv in relation to volume and density 
of cargo carried hv Seaboard & Western 

Evaluation embraces dailv measuring 
of package widths of all cargo carried 
by Sealxiard, plus sampling of vear's 
supply of air bills giving package 
vveiglit.s, etc. 

llcrcnies' cargo compartment runs 
41 ft. long, 10 ft. wide and 9 ft, high. 
Total compartment volume is 4,300 
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eu. ft., including ramp. Allowing 100 
in. for loading height and 18 in. of 
aisle space on both sides of cargo, 
usable volume is 3.6SO cu. ft. 

Uirge forward and aft cargo doors 
speed np simultaneous on and off load- 
ing. 

Positional hiil tamp allows loading 
from varied tmekbed heights or directly 
from ground. 

Mechanical Loading 

Utilizing l.utkliwd-dcveloped sys- 
tem, loads up to 35.UU0 Ib. are loaded 
ill 8 min. System incorporates train of 
preloadeil specialized jsillets which arc 
moved into cargo compartment. 

Mechanical loading can incicasc 
utilization potential of Hercules about 
2.4 hr. for c.idi loading eondueted. 
Lockheed states that since unloading 
times arc approxiniatelv 50% of load- 
ing times, use of inechauical system 
would increase C-130 utilization poten- 
tial bv about 3.3 hr. for each complete 
loading cvclo. 

This represents 90% reduction in 
aircraft ‘ground time." 

Lockheed estimates that en route 
stop in North .Atlantic operations 
would entail hut 30 min. With 
straight-in loading. Hercules could 
make 60 min. turn-around. 

Computed operating costs of com- 
mercial Hercules, based on Air Trans- 
port Assn, method estimates, include: 
airaaft utilization of 3,000 hr. per year; 
deptecLilion period equals seven years; 
engine maintenance allowance equals 
566 per aircraft hour; fuel costs (kero- 
sene) equal 14.5 cents per U. S. gal. 


Bristol, Hawkrr Siddeley 
Furiii Propiilsiou Coin|)any 

New British aviation aimpany has 
been formed by the engine companies 
of Bristol .Aeroplane Co. and Hawker 
Siddelev Group to handle new pro|3ul- 
sion projects on a cooperative basis, '['he 
new compiny, Bristol-Siddeley Engines. 
Ltd-, is designed to achieve most cf- 
ficienev from the combined resources 
of the two major mamifacturers. 

Bristol and Hawker Siddeley will 
share ownership of new coiiipanv on a 
50-50 basis. Sir Arnold Hall is chairman 
of new company and its vice chairman 
is -Ait Commodore F. R. Banks. 

Commodore Banks told .Aviaiiov 
Week that the old companies will 
eontiinic iudividiiallv to handle their 
current production lines. 

Oiuatlitir Ltd. and Bristol 
.41ter CL-44 Sales Pact 

Canadair Ltd.'s dropping of Bristol 
Orion engine for CL-44 transport in 
favor of Rolls-Royce Tyne II (AM' 
Mar. 10. p. 2/) has brought .-iboiit re- 
vision of sales and manufacturing agree- 
ments with Bristol. 

Canadair now retains right to manu- 
factnre- the aircraft in Camida and to sell 
it with any povvctplant. and for any 
purpose, amwhcrc in the world except 
the United Kingdom, where Canadair 
will he entitled to sell the airplane for 
maritime reconnaissance purposes. 
Canatlair says the 1939 rollout will not 
lie affected bv engine cliangc. 
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QUALITY 

PERFORMANCE 

EXPERIENCE 


in a light weight package 



In defense preporedness and space conquest programs, Stewart 
& Stevenson Ground Support Units offer the moximum in 
performance characteristics and dependability. They ore light 
weight, compact, provide greater accessibility, low noise level, 
minimum molnlenonce- 

This Stewart & Stevenson All-Weather 45 KW, 400 Cycle AC 
Diesel Ground Support Set, with an electric lood sensing 
governor, is typical of those being used in our missile and 
defense programs. 

Stewart & Stevenson brings experience to the ground support 
generotor field . . . experience that is practical, tried and proved 
on both military problems and thousands of commercial oppli- 
cations where success depends on day-in-and-day-out operation. 
Stewart & Stevenson provides undivided service responsibility 
and guarantees units to perform as specified. Please write for 
complete information and specifications on performance-proved 
Stewart & Stevenson AC Diesel Generotor Sets. 


STEWART A STEVENSON SERVICES, INC* 

Main Oftic* and Plant: 451S Harrisburg Bl«d., HuuMon 11, Texas 
Phene CAprtel 5-S341. 

Representatives; San Antonio, Longview, growntville, Tyler, Pecos 
Export: Room 1405, 74 Trinity Piece, New York, N. Y. 


THE WORLD'S LARGEST DISTRIBUTOR OF DIESEL ENGINES 



French Reveal SIPA 1100, 
Breguet Turboprop STOL 


French linvr: ic\-eal«l two new aircraft; Hic SIP.\ 1100, above, and 
the Bicgiict 940. below, SIP.\ 1100 is fotnst' in coloiiial-tipe actions. 
ICspcrimcnta! Breguet 940 STOL cargo-passcngcr tran.spnrt. doc to 
flv this iiiontli. is (otctuimer of 15.18 ton 941 with 9 toll payload. 
280 mpli. cniise speed, four General Electric T58 gas turbines of 
1,05(1 shp. Tlie 940 weighs about " tons, has 58.8 ft- wingspan, 
four Tnrbomeci 'I'urmo II tiiiboprops of 400 eshp. each. 




Iloiible flaps run along entire trailing edge of Breguet 940. cstend almost 90 deg. Vectored slipstream, combined with traction power of 
four propellers, tilts aircraft forward. T'olceoff length is said to be 36fl ft,, landing toll less than 328 ft. Fuselage is 49.5 ft. long. Cruise 
speed at optimurrr altitude is given as 175 mph. Pilot and engineer constitute crew. M'ing shin, floors are bonded Iioncycomb, 
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Italian Team 


By David A. AndcitOD 

Pratica di Roma— Italy's aerobatic 
team for 1957— the Little Rearing 
Horses of the Fourth Air Brigade— has 
left the intcriratioiijl competition scene 
and returned to full-time Right opera- 

But before its year as assigned repre- 
scntatisc of the Italian Air Force was 
met. it had made indelible impressions 
in the minds of escry aviation enthusi- 
ast who saw performances. 

Pilots still talk about the four-man 
fonnation landing the team made on 
the Rrst flying day of the 22nd Salon 
International d’Acronautique at Le 
Bourget, probabh’ the first such land- 
ing touchdown by any acrobatic group. 
They still remember the belly-straining 
7C pullout from a ?,000-ft. high bomb- 
burst start that concluded the patrol's 
routine on the second display day at 
Ix Bourget. In a year that featured 
outstanding performances by aerobatic 
patrols from many countries, the flair 
of the Italian team's act stands out 
strongly in retrospect. 

Tliesc routines were re-created for 
Aviation Week with gestures by Capt. 
Aldo Melotti, 35-i’car old team Ic.idct. 
in the operations building of the 
Quarta Aerobrigata (-ttli \Ving) sta- 
tioned at this seaside base about one 
hour by car from Rome. 

Until one has seen the voluble and 
enthusiastic Melotti describing a com- 
plex niancus'cr in\ol\’ing a h'miation 
change and two direction changes, one 
has nei'er seen hangar living. For that 
one. he ended flat on his back on a 
table, arms outstretched abo\e his liead, 

Mefotti's uingmen arc Lt. Claudio 
Paganclli, 50, who normally flies right 
wing, and Lt. I'etdinando Sguerri, 28, 


Pioneers in Formation Landings 


off the left wingtip. Slot man. or h'ano- 
Uno Itail-light) in Italian, is 25-vr. old 
Sgt- Fddo 'I'urra. 

Original tcscnc pilots were Lt. An- 
drea Fairctto, 51, and Sgt. Gioi-.inni 
l.iicrani, 27. In the fi\c-man fornia- 
tions, tlicy alternate as fifth man and 
rcsersc. Nonnally each man flics his 
assigned spot, but all are checked out 
in all positions. 

Italian Air I'otcc encourages the acro- 
liatic teams for the same reasons as 
otiicr militarv services: recruiting proi>- 
aganda, encouragement of competition 
flying, and to improsc indisidual stand- 
ards uf flying by that coin|>ctition. 

riic I'Ourth i’ightcr Wing was the 
first postwar Italian team to enter the 
international arena of formation flving. 
It .started in 1955 with displais in Itaw 
only, fly ing the de Havilland 100 Vam- 


pires tliat were the major equipmeui 
of the Italian Ait h'orcc then. Bv Sep- 
tember, 1956, it liad been ic-equipped 
with Sabres, and after a few months’ 
training the team was named to repre- 
sent Italy for 1957- 

Mclotti, wlio was commanding flic 
91st l''ightcr Squadron of the -1th \Viiig, 
w-as named team leader and was giien 
the job of picking the rest of his men. 
After flying tight fomiations and acro- 
batics with everybody in the squadron, 
Melotti made the difficult choice of 
five pilots and the team was born. 

.\croirafic routines arc just part of 
tlie job the six pilots base to bickle. 
Like other outfits, thev contribute to 
the s(|uadroii's operations by standing 

S atrols, alerts, and the usual routine 
ying. On tnp of this, thev do the 
acrobatic routines. 


During winter, this is tlie arrange- 
ment: but last summer, when it seemed 
that there was an air show evetv week 
somewhere in Kiirope. the team went 
off operations for a while to fly displays 
at every opportunitv. Toward the end 
of the year, the schedule tightened 
c\en more, and the team flew nine 
shows in 16 days, which was something 
of a record. 

The planes thes' flv are North .Ameri- 
can Sabres Mk. IV {F-S6K-15) built 
under license by Canadair and powered 
bv General Electric |-t7-GE-13 turbo- 
jets- Operational aircraft in twery 
respect, the Sabres sport one of the 
gaudiest paint jobs of any acrobatic 
team's cquipnient. 

It starts with a basic ctcam-colorcd 
fuselage, upper wing surface and upper 
stabilizer surface. A metallized blue 
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your 

two 

best 

friends . . . 

“the man ahead*’ 
and 

^“!he man behind" 


That man just ahead of you hopes you’ll take his job away 
from him. He's plain selfish about it . . . that way you push 

The fellow right behind you, what about him? He’s another 
good friend. Just help make him more capable of capturing your 

How can you serve yourself better than you ever have before? 
By upgrading your own job performance. By learning all you 

and becoming more and more knowing about both, right here 
in the high-utility pages of this one specialized publication. 

This, don’t ever forget, is your own magaaine — for you and 
men like yourself to work things out together — to find new and 
better ways to make progress and profits, McGraw-Hill editors, 
^who live on your street, unceasingly strive to make it the single 
greatest community of interest for your industry. And the more 
effort they put into it, the easier it is for you to get more out of 
it for every reading minute invested. 

Look ahead, read ahead, get ahead. Live this secret. Share 
it. After you've read this issue so satisfyingly, hand it over to 

him, too. A few issues from now, we’ll bet he looks you in the 
eye and says. "Thanks, friend. I just got my own subscription." 


McGRAW-HILL SPECIALIZED PUBLICATIONS 

The most interesting reading for the man 

most interested in moving ahead 
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covers Hit lower surfaces of wings anti 
stabilizer, and tlic vertical fin. and 
little stars dot the blue near the tips 
of the surfaces' A ted nose Sasli 
cover,' the forward fuselage and extends 
back under the belly and along both 
sides. On the fin, and surrounded by 
.1 white cloud, is the figure of a rearing 
horse in black— the ‘‘Cavallino Rani- 
pante” (’’Little Rearing narsc")-the 
insignia of Maj. h'rancesco Biiracca, 
Italv's top aee in \\'orld W'ar I. 

I'lie team’s show is a lO-to-12-inin. 
demonstration that includes 14 man- 
euvers and six basic formations. De- 
pending on wind, crowd position, field 
conditions and runway width, there 
mav be altcratioii.s in the act which 
increase the time or change the fliglit 
patterns. 

Minimum speed during the ma- 
iitusers is about 150 kt. and maximum 
is about 450, with an average speed held 
through mast of the runs lietwccn 400 
and 430 kt. Turns and pullouts arc 
made normally at a constant 4G rate. 

Ceiling requited for the routine is 
fi.OOO ft. The team did one show witli 
eloud cover at 5,500 ft., and found 
themselves inverted in the cloud on one 
pass. Mclotti docs not recommend that 
kind of acrobatic Rying. 

Early shows in 1957, including the 
memorable performance at the Paris 
salon (AW June 10, 1957. p. 26), were 
flown with four men. But tlien the 
Royal Air Eorcc fielded five men in 111 
Squadron's routines, including their 
landing, so Mclotti pulled in one of his 
resers'Cs to finish the last 20 shows of 
tlic scat with a five-plane formation. 

'llic most spectacular part of the 
Italians’ living is done the da\’ before 
a show when they came into the field 
where tlic show will be given. All six 
men and planes make a formation 
landing, cither in tsso thrce-planc Vees 
if the runway is less tlian 150 ft. wide, 
or in a five-plane Vee with one in tlic 
slot for a 200-ft. wide runway. 

One of the difficulties in describing 
any aerobatic display is the lack of 



headquarters. It's so con- 
venient to all of midtown 
New York... and home of 
the famed Wing’s Club, 
gathering place for aviation 
people. Newly decorated 
guest rooms, lobby, meeting 
rooms and restaurants. Year 
’round air-conditioning, too. 

^ BILTMORE 

MADISON AVENUE AT 43rd STREET 

REALTY HOTELS, Inc. 

Harry M. Anholt, PrisiiiM 



THIS suMMC«...ec-6r> to Ethiopia, 

'iCanb e\ the (Juccp 



in mid-19S8. Ethiopia, Land of Sheba, 
rich in antiquity but with modem com- 
forts. offers an exotic never-to-be-forgotten 
holiday, 

• MC « ■ 

ETHIOPIAN A I RUME5 

?n Unhid .ad Europe IHA 

STAlKtR IS PREPARED 
TO SOLVE YOUR 
PtRPlEXING FABRICATION 
AND BRAZING PROBLEMS 
WITH SPECIAL SKILLS, 
COMPLETE TEST AND IN- 
SPECTION FACILITIES. 

STALKER EMPHASIZES 
HIGH TEMPERATURE 
BRAZING OF STAINLESS 
STEELS AND SUPER ALLOYS. 
U.S. AIR FORCE CERTI- 
FICATION FOR BOTH BRAZING 
AND HEAT TREAT. 
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in 

GROUND SUPPORT 

CONDIESEL 

COMPETENCE 

serves the 

INDUSTRY'S NEEDS 


This amazingly broad one-source resource for 
solutions to specific problems Is comprised of spe- 
cialist groups. Each has Its own facility and products 
... all enjoy the advantage of reciprocal stimulus 
through careful interchange of research, engineering 
and production ideas. 

Adroit handling of any customer needs . . . and 
anticipation of "tomorrow's" problems . . . have re- 
sulted in the availability for the military and Industry 
of a composite experience of specialist skills In pro- 
viding components, products and sub systems for 
missiles and aircraft , , . submarines, too. 

And, of great Importance to YOU , . , are those 
probing, ingenious minds at Condlesel and their abili- 
ties, based upon experience, to bring your problem 
quickly into sharp focus . . . design the answer deftly 
. . , produce It honestly . . . deliver it on time. 


AIRCRAFT 

EQUIPMENT 

DIVISION 

Stamford, Connecticut 


Condlesel has provided 



division's specialization. 


Products Include; 
Aircraft Support 

• Electric 

• Hydraulic 

• Pneumatic 
Missile Support 

• Fueling 

• Handling 

• Launching 


POWER 

EQUIPMENT 

DIVISION 

Stamford, Connecticut 
Over 15,000 Condlesel 
power generating units 
serve every branch of the 
armed forces. Manufactured 
In every type and size, these 
units provide precise elec- 
tric power wherever re- 
quired, Typical: Dewline, 
Matador, Regulus, IGY. 

Products Include; 

• Uninterrupted Power 
Supply Units 

• Fire Fighting Vehicles 

• Diesel and Gasoline 
Engine Generator Sets 

• Pumps and Compres- 

• Switchgear 


CONDIESEL COMPETENCE 
is your Competitive Answer 





U.S.A.F, muUI-purpese unit 


J.S.M.C. Power Supply 


We welcome the opportunity os a sub-system, and 


CONSOLlbATED DIESEL 


EXSCUTIVe OFFICES) 


C A N A O lA 


OFFICE 



TEST 

EQUIPMENT 

DIVISION 


Stamford, Connecticut 
Test e 


Condlesel designed and 
built equipment is used by 
Hamilton Standard, Allison, 
Holly. T.W.A., Pan American 
. . . and In support of Mata- 
dor, Regulus, Lacrosse. 


Products Include. 

• High temperature, high 
pressure hydraulic and 
fuel control test facili- 

• Hydraulic, pneumatic 
test stands 

• Missile power packs 


CONSOLIDATED 

AVIONICS 

CORPORATION 

Westbury, L I., N. Y. 

At Con Avionics, advanced 
electronic capabilities pro- 

tronic systems. Typical is 
the automatic digital com- 
puter check-out equipment 
for the Inertial guidance 
computer of the "Titan" 


Products Include; 

• Data reduction sys- 

flight test instrumen- 

• Automatic test and 
control systems 

• Power supplies 


LIMA 

ELECTRIC 
MOTOR CO. 

Lima, Ohio 

Over a quarter century of 
building standard and spe- 
cial rotating electrical ma- 


UL standaras. uacKeo by 
over 300 nation-wide sales 
and service stations. 


Products Include; 

• Drip-proof, totally en- 
closed, explosion-proof 
motors, from 1 to 150 
horsepower. 

• Motor generator sets 

• Lima selective speed 

• Integral gearhead mo- 


CONSOLI DATED 
CONTROLS 
CORP. 

Bethel, Connecticut 
Inglewood, California 
Development and manufac- 
ture fuel control systems, 
and components, tempera- 
ture and pressure control 
devices for missiles and air- 
craft..- Typical; B-58 Hustler 
nose wheel steering system 
. . . J-79 fuel control com- 
ponents. 


Products Include- 

• Pressure and thermal 
switches 

« Airborne controls - . . 
hydraulic, pneumatic 
and electronic 

• Temperature sensing 
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Hydraulic Stand 


Computer Test Drawer 


Motor Generator Set 


Pressure Switches 


component manufacturer of assisting you in preparation of your complete weapons system proposals. 

ELECTRIC CORPORATION 


LUDLOW AND CANAL STREETS, STAMFORD, CONNECTICUT 
C. D. E. C. OF CANADA LTD., REXDALS, TORONTO, ONTARIO 
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For resistance to fuels, oils and 
solvents, specify Silastic LS 


Get latest ilata on Silastic. Mail coupon today 


Aircraft and automotive fuels, oils, and solvents won't 
deteriorate Silastic^' LS-53, a new Dow Corning fluoro- 
carbon silicone rubber. Silastic LS-53 has unusual resist- 
ance to other organic chemicals as well as silicone 
fluids. In physical properties, such as low compres- 
sion set and serviceability at —80 or 500 F. Silastic 
LS-53 resembles other silicone rubbers. Available from 
leading rubber companies. 


Typical Properties of Silastic LS-53 

(cared 2i hours at 300 F) 

> Tensile slrength, |>si 


II you c 


If you consider ALL the properties of a silicone rubber, you'll specify SILASTIC 


Dow Oorning corporation 

r»1IDLAND, rvtICHIGAN 
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guod and consiilent names for tlic 
\ari(3us foniiations Sown bv flic planes. 
Nonicnclaturc seems to stop witli Vcc 
and Echelon. Basicallv. Mdotti uses six 
different formations of tlic fiic-man 
tcaiiir Vcc, Echelon, "ll" and three 
forms of ‘ Artow.’' 

First t»o arc self-explanatory IIk 
TI" is what the RAE calls tlic "Card 
I' iic'' and consists of a square with one 
airplane at each corner and one in flic 

Tire three “.Artmi" foniiations all 
lia\e three airplanes in trail, ivilli h.\o 
wi’iigmen flying at three different wing 
positions. I'or comcnience, Iittc, 
"Arrow One” will be the formatioii 
wifli tlic wiiigiiicii oil the first man in 
line; "Arrow Two” with tlie fonnation 
lioldiiig on the No- Two man; "Arrow 
’Ihree” with both wingnicii off tlie 
tips of the last man in line. 

riiis is what hap|)ens in a typical 
flight demoiisf ration with .i five-man, 
five-plane formation. 

Formation Start 

Oiiii|)Rs''iirs howling, the six Sabres 
roll out for takeoff and form on tlie 
runway depending on its width. Same 
rules apply here as for landing: I'iic- 
man Vee and one in the slot if tlie 
runway’s wide, two thrcc-man Vccs if 
it's narrow. With the former, tlic slot 
mail stays a little to the tight of tlie 
runway centerline to asoid jet blast. 

Melotti gives the command and the 
fonnation starts the takeoff run. 

If it is the only team exhibiting, it 
makes a steep climbing turn left out of 
the field and lieads back for the run- 
way. If there arc other fly-hys sclieduled 
between takeoff and the demonstration, 
the team heads out of tlie field area and 
awaits tower clearance. 

As tlic team starts back to the field, 
the reserve man swings out of form.i- 
lion. The five-plane Vcc heads in for 
the run with Mdotti pointed straight 
at the centerline. 

Just before reaching tlic runwai-, tlic 
team pulls up into a loop, goes over the 
top and .starl.s down tlic liack. During 
the 4G pullout, Mclotti’s wingiiieii 
slide into trail behind him. and the two 
remaining wingnicn form on the lliitd 
man in line for an Arrow Tlitce- 

This grouping pulls up into a second 
loop, completes it. and starts into a 
tliird loop, still heading down tlic run- 
way over its centerline, Tlie group com- 
pietes only the first quarter of tlie loop 
and then breaks out of it, iiinncdiatelv 
going into a formation vertical toll. 
Out of the roll, it quarter-loops again 
over on the backs and docs a split-S 
out of the inverted position. This brings 
tlie team out beaded up the rumvav. 
filing straight and level. 

Passing in front of the crowd, calls 
for a maneuver and tlic team niake.t an 
dement slow roll. .-Vt the end of the 



LEADER is fmat-lcft in M fonnation. 


tiinwav. the planes pull up again into 
a quarter-loop, vertical climb and roll 
followed by the split-S, a duplic.ite of 
tlic maiicincr |3tc\iouslv perfoniicd at 
the other end of the runway. But dur- 
ing the pullout from the split-S and 
while .starting tlie run down tlie field 
again, the team slides from the Arrow 
Three into a Right Echelon. 

Over tlie tiin«-ay. the team pulls up 
into a loop and follow.! it with the start 
of a second loop. But on top of tliat 
loop, each man rolls individiiallv on 
his own axis through ISO deg. so that 
the Right Echelon becomes a l.eft 
Echelon. Ilic Echelon swings outaway 
from the rninvav and starts a turn to 
liriiig the team heading back down tlie 
fidd again. During the turn, tlic for- 
mation changes from Left Echelon to 
the -Arrow Two lavoiit. 

Next on the list is the Impcriali, Ital- 
ian for Iinmdmann, which takes the 
team up and over in tliat classic evasive 
mancuicr dcvclopetl bv the Gcnnan 
acc during the carlv davs of the first 
W'orld W^ir. Dowd they- come toward 
the runway again, and shift position 
into the H formation during the pullout 
from the Impcriali. 

The Sabre square pulls up into an- 
other loop; on tlie pullout, the team 
changes fonnation again into the fiic- 
man Vee and swings into a tight left 
turn off the end of the mnwai- Pilots 
hold a constant -IGs during one com- 
plete circuit of the field, with perhaps 
as much as two wing span.! of ,iir be- 
tween the low man and the ground. 
Tlie team calls this tight sea-level cir- 
cuit a "Schneider" after tlie low-level 
turns of the Schneider Trophv races. 

Starting a second circuit of the field, 
and lialfw'.iy through the 4G turn- 
opposite tlic crowd and on the other 
side of the fidd— the team cliangcs for- 
mation into an II again, completes the 
turn and licads down the runway. 

Hie formation climbs into a split-S 
turn, but while inverted in the S- it 
sliifts from the II to Arrow Onc- 


Now tlie team roars up again into 
tlic last of its loops and goes ovei the 
top in -Arrow One formation. Just be- 
fore tilt group rc-dclies a vertied nose- 
down attitude, tlie fiftli man drops out 
of tlic formation, leaving a tight dia- 
mond of four planes with Melotti in 
tlic lead. 

Mdotti gives the order; smoke pours 
from the generator.! under eacli Sabre’s 
riglit wing ;ind the formation screams 
into its bomb-burst- Mdotti begins bis 
pullout, Sguerti on his left wingtip 
iialf-rolls left. Pagandli on the right 
half-rolls right, and "Iramilino” Tiirra 
docs a ISO-dcg. roll. The fifth man- 
cither E'ai retto or Liverani-pulis a tight 
turn at the top of tliis burst, also stream- 
ing .smoke, leaving a white lialo in tlic 
air from which the four plumes trail 
down and awav. 

Normally this pullout starts at 4,000 
ft. But at the Paris display on the sec- 
ond dai. Mdotti— who liad been "oiil- 
kindeel" by the five Hunters from III 
Squadron— started the bomb-burst at 
5,000 ft. fie admits the ground got 
leiv close— so docs this observer, who 
shuddered— and the team pulled 7Gs 
to break out. 

Centerline Crossover 

Out of tlic bomb-burst, each man 
pulls into an Imperiab on Mdotti's 
conrmand and heads back for the spec- 
tacular crossover at the center of the 
field. Melotti and "I'anolino” use op- 
posite .sides of the runway for position- 
ing their runs; the two wingmen- with 
tlic fiftli man still doing circles above- 
use another reference, like the Presi- 
dent’s Tribune at the Paris displav- 

I’hey crossover in the center of the 
main ninvvav or tlicrcahouts at about 
450 kt. indirated. 

Cleat of the crossover. Mdotti loops 
and Turra docs an Impcriali. Tlic two 
wingmen climb vertically to lose some 
speed, turn out of the climb to fotm 
up on Melotti. 'Ilic fifth man dtO|is 
down to join the team again in an 
.Arrow One, and the formation climbs 
to get altitude for approach. 

If the pilots have some time left 
over, thev make a long slow pass down 
the runway, at five knots above the stall 
in a tight -Arrow One about 100 ft. 
off the ground. If time has run out, 
the formation makes a single pass at 
the field coming up to the end of the 
lunwav at 170 kt. vvitli speed brakes 
open, then climbs left again, dropping 
landing gear and flaps in the turn. The 
teimi enmpletes tiic 560-dcg. turn and 
is in position to land with cvervthing 
down and the airspeed killed off. 

Runway widlli determines tlie land- 
ing routine. Wide rimwavs get tlic 
five-man Vee. Tlie narrow runvv-ays call 
for an II. with Mdotti in the left front 

loown they ceme, easy in tlic ap- 
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HOUR SHIPMENT 

for servo motors and motor generators 


You can now get Daystrom Transicoil 
quality idth 24-hour service. Under 
our new stock program, Servo Motors 
and Motor Generators in all the popular 
ratings will be shipped within 24 hours 
of receipt of your order at the plant. 

Our Stock List gives complete de- 
tails on all the units now available 
through the new program. Write for it, 
today. Find out for yourself what this 
new 24-hour service is like. Be sure to 


© OM TRANSICOIL CORP. 

A Subsidiary of Daystrom, Inc. 
Worcester, Montgomery County, Pa. 


check the prices, too. You’U discover 
that Daystrom Transicoil units are 
now more competitively priced than 
ever before. 

Your Daystrom Transicoil Repre- 
sentative is ready to help you with 
your specific requirements — involving 
motors and motor generators, gear 
trains, synchros, amplifiers, and com- 
plete systems. Ask him for our new 
complete catalog if you haven’t abeady 
received your copy. 


IK CMUDA: 

Daystrom, Ltd., 84D Caledonia Rd., Toronto 19, Ont 
F0RCI6N: 

Dsystrom International Div., 100 Empire St., Newark 12, 
PHONE; JUNO 4-2421 


prcxicli mid witli tlic formation holding 
tiglit on Mciotti. Oicr tho fence, 
ii\cr the nunibcrs and markers and 
then onto the mmi-jy, with the screech 
:if tires on dry concrete as the last pkine 
or ])lanes in the formation touches first. 
; he landing progresses from tear to 
front of the formation, with Melotti 
last to touchdowii- 
'llic .superb pliotograpli of tlie four- 
nnm landing at Le Uonrgot, pictured 
on the emer of .Aviation ^\'EEK for 
June 17. 1957. shows '’I'anolino's" 
main wheels just touching and his nose 
wheel just about one foot off the 
ground. Ibe two wingmen are about 
three feet off the surface and Melotti 
lias about six feet under his wheels. 
One txpericnec'd pilot standing by 
was repenting profane words to the 
effect that they really sv-eren’t going 
to land tliat box, were thc\? .^nd 
nlicn the formation was tinallv and 
oiniously committed to land, lie still 
kept saying they weren’t really going to 
do it- 

Since then otiicr fonnations liaic 
landed in more complex lariations tinm 
.1 four-man box. The Italians now look 
on the six-man touchdown as routine. 
Masses at Marseille 

But lately there lias been a tendency 
to keep adding numbers to aerobatic 
formations. RAf’s 1 1 1 Squadron had 
nine planes start its show at Tarn- 
ht'tmigh last year (AW Sept. 9. 1957, 
p. 26 and Jan. 15, 1958, p. 54). few 
days later at Marseille, tlic Italian team 
and the l''rcncli Mvsterc group that had 
iilso flown at Le Boiirect. joined forces 
to put on a brief 10-pTaiie display witli 
two liic-man Vecs. Wanes did a split-S 
up off the riinwai' and a formation roll 
and let it go at that. 

Since then the Pakistan Air l''orcc 
demonstrated with a 16-Sabre forma- 
tion at Mauri|)ur near Kaniclii. The 
planes held a tight diamond and roared 
up into a loop. Nine of tlic planes 
then broke out of formation and the 
remaining seien completed an ornate 
acrobatic routine. 

But perhaps the last word goes to the 
Italians again. During the latter part 
of 1957, a group of USAT and Italian 
air force offia'rs were watcliing a 16- 
planc formation from the lAT doing 
.some of tlic more Ixi.sic acrobatic ma- 
iicm-crs. It had formed a hig diamond of 
four smaller diamonds, each composed 
of four Sabres, and was holding the 
shape with mathematical nicctv through 
a loop and some other element maneu- 

Onc USAT officer said jokingly that 
surely they weren't going to do a boml)- 
burst with tliat formation. "No,” said 
the Italian officer next to him, "thev 
won't do that now." 'Ilicn lie hesitated. 
Ills cics sparkled and he burst out. 
"But that’s a wonderful ideal" 
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USAF Narrows Plane Production 


Washington— .\ir Force bus nairowcd 
the types of aircraft airrcntlv in produc- 
tion to 15 and the types of production 
engines to six, according to a US.M' 



.\ir I'Orcc also reported during com- 
mittee liearings on tlic Fiscal 1959 
budget that; 

• In addition to the 15 production types 
it has 53 different aircr.ift tspes in its 
imentory that are out of production. 

• During calendar 1957, USAF phased 
out 5,139 airaaft of 16 differcut types. 


These lia\c citlier been disposed of or 
arc being disposed of. 

US.M'' told tlic committee that its 
osctall combat forces, now 99% 
manned aircraft, w ould be 65% manned 
aircraft and 35% missile units by the 
mid-1960s. The shift to missiles in ah 
defense, now 100% interceptor fighters, 
will be greater, .-\ir l■■orcc estimated 
that by the mid-1960s 609fe of the units 
would be missile units and onli' 40% 
manned interceptor units. 

Tlie 1 5 types now in US.M'''s produc- 
tion program are; one lioavv bomber 



Not-So-Magic Sales Carpet Covers 9 States 


There's nothing so very magic about 
the way Southwest Airmotive spans 
the distance between manufacturers 
and customers in a sprawling, 9-state 
chunk of the U.S.A. — 

Alertness and hard work propel 
SAC salesmen in endless personal calls 
on accounts and prospects from Salt 
Lake to St. Louis and from Brigham 
to Brownsville. 

These highly-trained specialists, 
ranging far and wide from offices at 
Dallas, Tulsa, Denver, and Kansas 
City, assure airlines and fixed base 


operators a never-failing supply line 
and a new and rewarding closeness to 
America's leading manufacturers. 

Here, loo. are sensitive "Ears to the 
Ground" on which manufacturers may 
depend for market analyses, and for 
up-to-the-minute news from the field. 

In Texas, Oklahoma, Arkansas, 
Louisiana, New Mexico. Colorado, 
Utah. Kansas, and Missouri (and. in 
some cases, other states, too), there’s 
no Magic Carpet like the Southwest 
Airmotive Distribution Carpet for 
improving sales and customer-service. 


A qUARTIR CEnTURV 

1932 1958 


OF ItAOERSHIP 


Southwest^^Airmotive Co. 

DISTRIIUTION DIVISIONS; KANSAS CITY • DENVER 




"Research for Space" 


1958’s big AVIATION WEEK edifoiial theme 


June 16th marks the publication date of AVIATION WEEK'S 
"Research for Space", 1958's most ambitious and 
dramatic editorial effort. Major areas of editorial attention: 
missiles, satellites, spacecraft, space probes, Dyna-Soar, 
avionics, exotic fuels and hypersonic aircraft, are presently 
engaging the attention of the world and exciting the 
imagination of scientific and military minds everywhere. The 
soaring national defense expenditures earmarked for 
national defense effort in these fields and general aviation 
procurement, amounting to some $10 billion scheduled 
to be expended in the second half of 1958, i. e. (January-June 
1958) spotlight the timeliness of this issue. 


Last year's "Research and Development" issue generated 
over 18,000 top-quality inquiries. This year's "Research 
for Space" edition will exceed this number substantially. 
Regular A VIATION WEEK contract rates will apply. 
Positions will be accorded on the basis of the date insertion 
orders are received. Now is the time to schedule your 
advertising message in 1958's most dramatic and 
useful edition, "Research for Space". 

World-Wide distribution of over 70,000* net paid subscribers 
plus several thousand extra copies for copy sales to 
scientific, military, industry and government personnel, 
provides industry advertisers with an unmatched audience 
for the sale of their services, materials and products. 

‘N«l Paid ABC Secambec ISS7: G7.0Q8. 
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It’s your move ... BUT play safe! 


SELECT GARLOCK MOLDED AND 
EXTRUDED RUBBER PARTS 
FOR ASS_URED QUALITY 

You can be sure of consistent high quality when you 
specify Garlock molded and extruded rubber parts. 
Why? Because Garlock has broad experience in com- 
pounding natural and ail synthetic rubbers including 
silicone. Whether your problem involves temperature 
extremes, difficult liquids or gases, compression set, 


abrasion, or tear resistance — Garlock engineers can 
recommend a material and design best suited for the 
job. Moreover, Garlock manufacturing facilities are 
available for large quantity production of molded and 
extruded parts. 

Molded and Extruded Rubber Products are another 
important part of “the Garlock 2,000” . . . two thou- 
sand different styles of Packings, Gaskets, and Seals 
for every need. The only complete line. That's why you 
getunbiased recommendations from yourGarlock repre- 
sentative. Call him today, or write us about your ne^s. 


THE GARLOCK PACKING COMPANY, Palmyra, N.Y. 



(B-52); OIK nicdiiim bomber 115-iS'; 
three figlitcr bombers (I'-lOO, i'-lOlC. 
and l''.|05): four figlitcr interceptors 
(l•■-102, r-lOfi, I'-IOia. l -lO-t.V); one 
reconnaissiince fighter (RK-IOIC); two 
heiiw transports mid tankers (KC-155 
iiiid C-iis); one medium transport 
(C-ItO); and two tniiiicrs (T-ss and 
T-?7). 

The aitenift piused out of tlic US.kl' 
inventorv hist \eiir m tlie liirgcst vol- 
umes ucrc: FlS4 (9?0); T-5 (6H); 
B-29 (489); B-26 (248); B-56 (179); 
l•■-S0 (Ilf)); l■'•5! (112). Other tvpes 
phased out included the B.|7, B-2i, 
B-45, C-45. T-7. T-28, ll-t. mid L-7. 

Kngincs in US.’U’'s current produc- 
tion program are: J". J69, J7?. J79, 
T34 and T56. 

Funds in US,\]"s liscnl 1959 budget 
for new aircraft procurement are more 
than doulde the allocation for missile 
pracnrcinent— Sl.S billion for aircraft, 
compared with Sl-8 billion for mis- 
siles. Of this, SS77 million is for bal- 
listic missiles, S9i(i million for other 
missiles. These figures. Iiowcser. do not 
leflect a snppltmcnta! request for air- 
craft and missile procurement of S518 
million submitted a feu' weeks ago 
LWV April 7, p- 80). 

Testimons hv USAF reprosentatises 

• Moon probe. Cost ”to succcs-sfiilly 
impact a jjayload on tlic moon” was 


estimated at belwtvn SJfi million and 
820 iiiilliini. .\ir Force officials said this 
"would allow fire to seven simts uith a 
707f chance of success for each mis- 
sile.” 

• Dyna-Soat. Cost of tlic first Dyna-Soar 
combination ballistic missile-aircTiift 
will be approximately SI 50 million. 

• Northrop Snark intcrcoiitinciilal bal- 
listic missile. Cost of S60.7 million for a 
Snark .squadron would conijjarc u’itli ,i 
cost of SI 50,3 million for a comparable 
B 52 squadron. The Snark cost would 
include 1 5 missiles ($37.5 million), mili- 
tary personnel (S2.9 million), and other 
support costs (S20.5 million). 'Ilic B-52 
cast would include 15 B-52s (SlOfi.l 
million). 10 KC-155 tankers (S26.1 mil- 
lion). military personnel costs (S8 mil- 
lion). and other support costs (SlO.l 
niillion). Both Snark and B-52 are in 
USAI"s Fiscal 1959 Inning program. 

• Coiivair Atlas. After development 
costs. USAl’ estimates the Atlas inter- 
continental ballistic missile will lescl off 
to a unit production cost of S1.6 mil- 
lion. Air Force said that no technical 
(iroblcms arc anticipated and tliat tlie 
first squadrons will lie cquip|scd during 
calendar 1959. 

• Martin Titan. The folloss-on to the 
.Atlas, USAF' reported is "proceeding 
well" and flight tests are expected to 
commence tliis yeat. 

• ConsTiir B-58 Macli 2 Iwmbcr. T!ie 


.lira.ift is progressing through tests to 
production on schedule and .Air F'orce 
plans .idditioiial procnrenicnt during 
Fiscal 1950 nf 47. \Villi tlie 30 airaaft 
In presious prograiiis. this will make a 
total -7. 

• Industrial facilities. .Air I'orcc has 
SI 20 million in its Fiscal 1959 pro- 
gram for industrial facilities and equip- 
ment. B\ categories, tlic productisc ex- 
pansions planned include; ballistic mis- 
siles. Si 8.8 niillion; other mis.silcs and 
aircraft, 545.3 million; engines, S15.3 
million; special fuels and electronics, 
S24-2 million. 

Other missiles and aircraft on USAF "s 
Fiscal 1959 shopping list include 
Douglas Thor intermediate range ballis- 
tic missile, with a production cost of 
S735.000; North .American Hound Dog 
electronic countermeasures missile, uti- 
lizing existing components (Nasaho air- 
frame and guidance system and Navy 
J52 production engine) uliich will he 
lauiiclicd from the wing-stub of tlie 
B 52; Boeing Boinarc area defense mis- 
sile with a -Mach 2,65 to Macli 3 
capability, which «ill requite a launcli- 
iiig area of 74 acres; G.AR guided aerial 
rocket series for fighter interceptors, in- 
cluding the Sidewinder for use on the 
I'.SfiD. I'.IOO. F-104. and the I'-IOS; 
Afartin Macc tactical missile follow-on 
to the Matador; Fairchild Goose missile 
FCM missile. 


"We Always Boost the FIXED BASE OPERATOR" 


No question about it . . . the 
fixed base operator is the man 
who keeps private flying air- 
borne. 

As the nation’s largest sup- 
plier of aviation parts and 
accessories. Air Associates 
stocks practically everything 
the fixed base operator needs. 
Our products are ahvays avail- 
able, at prices made possible 
by our volume purchasing. 




Department Store of the Air 


To serve the nation 

Atlanta. Ga. 
Chicago, HI. 


riation, there are Air Assoeiates branches at . . , 


Dallas, Tex. 
Glendale, Calif. 
Miami, Fla. 


San Francisco, Calif. 
Teterhoro, N. J. 
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THE STORY BEHIND THE STORY 


COUNTER- 

MEASURES 

U.S. MAKES PROGRESS 
IN DECEIVING AN ENEMY 


Protecting our strategic bombers from detection is a unique miiitary 
problem. For example, if enemy radar detects our bombers they can- 
not accomplish their mission. The problem then is to make the enemy’s 
radar ineffective. Jamming techniques employed in World War It were 
effective in varying degrees but are inadequate today. 

Now Sperry can report a notable break-through in this little-publi- 
cized area of electronics, achieved in cooperation with USAF's Air 
Research and Development Command. An integrated couniermeasures 
system will equip SAC's Boeing B-52s with "a bag of tricks" which not 
only jams radars but also deceives missiles- This versatile system prom- 
ises to provide a new measure of protection for our superbombers and 
will considerably enhance their offensive effectiveness. 

ELECTRONIC COUNTERMEASURES DIVISION 

f mOSCOP£ COMPANY 


AVIONICS 


Ducts May Supplement Radio Frequencies 


By James A. l^isca 

New York— Solution to the over- 
crowded r.idio spectrum tlirmigh coiii- 
nuiiiicafion by use of iiatiir.il ducts foi 
low frequency radio, sound, light, licit 
and ganiina rays has ticcn |)ro)msed bv a 
senior Air Force scientist. 

Arcus in uliicli experimental work 
could proiide new channels for trans- 
mitting messages over long and short 
distances arc described in a paper pre- 
sented to the Institute of Radio Fiigi- 
neers by Joseph I.. RytTsoii, chief cif 
tire Advanced Development Laboratory. 
Directorate of Communications. Rome 
•Air Development Center. 

The paper describes means of coni- 
iminication other than bv comentimwl 
radio frequencies and suggests the po- 
tential cdp.ibilities of each method. 
Some of tlicsc offer intri|iiing possibili- 
ties for soli-ing the most difficult com- 
munications problems the Air Force 
faces today. The probU'iiisi 

• Volume of information. US.AF 
global cominunicaticms networks must 
pass huge volumes of information over 
channels not onlv overcrowded hut iin- 
relialile due to the natural projicrties of 
the transmission media used. 

• Delay, "Subsetibas” using ,Air l■'orcc 
comimmications nets must coinniinii- 
cate uithont delav. 

• Glolial citciiits. No single tvpc of 
coinniiinication circuit is satisfactorv 
for the entire world. 

Propagation Considerations 

Range of transmitted energy is lim- 
ited bv the nature of the propagation 
inediutii and by the equipment used. 
Reasons whv signals are lost during 
propagation through a medium are; 

• Spreading. Energy is radiated from 
a source so that it spreads sphericallv 
(inverse square law) or circiilarlv (in- 
verse first law) .as contrasted with the 
idea! case where all ciiergv pas.st.s he- 
tween two points without spreading, 

• Absorption. One pro|)crtv of a propa- 
gation medium is that it attenuates the 
signal II given amount per unit of range. 

• Noise. Rcccised signals can be ob- 
scured bv the iiresencc of nndcsired sig- 
nals in the medium resulting from both 
natural and man-made phenomena. In 
the ease of the radio S|3cctnim. natural 
noise is caii.sed bv liglitning and the 
sun; for the sound spectrum bv tluin- 
dcr, wind, tain. In general, the noise 
level of a medimii ri.ses as the frequency 
is reduced until near zero frequency 
where natural sources arc rare. 




Nature has provided a number of 
media in which propagation ocairs bv 
citcniar spreading or the inverse first 
law. 'nils happens when the material 
composing the earth and its atmosphere 
c'ccurs us spheriwl shells. Triiii.snnssion 
tliiough these natural ducts is verv de- 
sirable hccdusc of the gie.it rangt.s that 
can be obtained vvitli low power trans- 

For example, sound ducts occur in 
the troposphere at a height of li km. 
and in the ocean at a depth of 1 km. 
These ducts arc e.uised by rcfraetion or 
bending of the sound waves toward the 
center of the duct licwuse the vs-aves 
at the cciita travel mote slovvlv tlran 
those that deviate from the center. 


Consequently, a received .signal spreads 
out over a longer time period than is 
required to tran.vinit it. reducing the 
speed with which messages can be .sent. 

Radio vv-aves ate dneted within the 
Iroposplierc by reflection from both tlie 
iotiosphetc and the earth's surface. Also, 
it is possible to conduct sound and ra- 
dio waves through appropriate rock 
.strata by reflection from their bounda- 
ries. and it is also possible to conduct 
vinind tlirougli nndeiground water. 

Ducting by reflection from vvell- 
dcfincel boundaries causes messages to 
arrive over individual patlis. which 
means that the same message may be 
received more than once. This docs 
not limit the message rate to the same 
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extent ns through refraction ducts. 

One form of ducting where spread- 
ing of the trimsmitted power doc.s nut 
occur is propagation bv the "whistler” 
mode where radio waves of a frequency 
.ibout 10 kc. arc conducted along the 
lines of the earth's magnetic field far 
into space, returning to a point in the 
opposite hemisphere with the same rela- 
tionship to the magnetic pole. 

Absorption of energy by tlie trans- 
mission medium results in a loss which 
increases exponcntiallv with range in all 
media and all propag.ition modes. In 
general, attenuation per unit range for 
all forms of propagation is directly pro- 
portional to the square of the frequency. 

For example, an inaease in frequency 
from one to two kilocycles results in an 
increase of attenuation by a factor of 
four. A sr stcin Inn ing a range of 1,000 
km. at one kilocycle will have a range 
of approximately 2^0 km. at 2 kc. 

The range over which a signal may be 
transmitted is dircctlv proportional to 
the power of the transmitter, the gain 
of the transmitting and receiving an- 
tennas, and receiver cfficicncv. 

Sensitivifv of the receiver is the mini- 
mum power which may be identified as 
the signal. Sensitivity is limited butli 
by noise present in the medium and 
noise gciicratcel in the equipment. Re- 
ceiver noise results from thermal vibra- 
lion of atoms and emission of electron- 
ics due to thermal and other causes- 
Since noise occurs over a wade band of 
frequencies, it may be reduced by re- 
ducing the numltct of frequencies to 
which the receiver is sensitive. This 
group of frequencies, called the baud 
width of flic receiver, is dircctlv pro- 
portional to the noise power received. 

Gain of a receiving antenna has the 
eftcct of multiplving the amount of 
power received in a specific direction. 
If an antenna receives power equally 
ill any direction, it has a gain of one. 
,\n antenna gain of 1,000 would cause 
the receiver to receive a signal 1.000 
times that seen at the antenna. If re- 
ceived power is converted into heat in 
the antenna, only a fraction of the 
power would be delivered. Tliis frac- 
tion is called the antenna efficiency. 

If tlie results of improving bv a fac- 
tor of 1,000 state-of-the-art sensitivities 
for signals propagated bv inverse square 
law spreading ate compared with inverse 


ing and receiving system, 
fiisl law spreading by duct transmission, 
significance becomes apparent. 

iiiiproving threshold sensitivities for 
detecting sound in air, suiictsonic 
sound in sea and gamma rays by a 
factor of 1,000 increases the range of 
the signals less than 5 kin. Ultraviolet, 
infrared and 5 kc. sea sound show im- 
provements of about 50 km- Low fre- 
quency radio and low frequency sea 
sound show an improvement of 5,000 
km. In comparison, signals propagated 
circularly through ducts show much 
greater improvement. Range of sound 
at 5 kc. in the ocean is improved by 
80 km., sound at low frequencies by 
100,000 km. Very low frequency radio 
is improved by 72,000 km. These figures 
are liased on average power. 

The long range potential of low fre- 
quency sound ill the ocean and very low 
frequenev radio is attractive. However, 
use of this tvpe of propagation involves 
the problems of inefficient radiation 
from small antennas, and transmission 
of small amounts of information pet 

To transmit low frequency sound or 
radio, the dimensions of an antenna 
should be comparable to the wave- 
length. but this is impossible because 
vravclengtlis of many kilometers are 
used for radio and wavelengths of many 
meters for sound. 

Small transmitting antennas can be 
used if they ate .surrounded by a small 
wavelength medium. If the outer sur- 
face of the medium is arranged so that 
excessive reflection of radiation does not 
occur, transmission of power can be 
achieved with smaller structures. Ex- 
periments with powdered iron have con- 
fiimcd the theoretical basis for this. 

Wavelengths of radio waves that 
measure 10-100 kc. region are reduced 
by a factor of more than 1,000 in ferro- 
magnetic materials. Also, greater band- 
width can be achieved with a ferromag- 
netic antenna than with a conventional 
antenna with a resulting inaease in the 
rate of information transmission. 

As an axample. when conventional 
antennas are used, telctvpc signals can 
be generated at the rate of about dO 
per sec. at 50 kc. which is equivalent 
to 120 five letter words per min. A 
standard teletype can deliver 60 words 
)icr minute over this frequency band- 
it a ferromagnetic antenna is used, the 


rate would be 2,000 words per min. 

Further experimental data must be 
obtained before any of the above tech- 
niques is utilized because present cal- 
culations must be made upon meager 
data or theoretical extrapolations. 

In the case of audible sound, samples 
of deep rock strata must be obtained to 
determine its absorption characteris- 
tics. Efficient transmitters and receivers 
must be imbedded in the strata of deep 
wells to dcfemiine the actual ranges of 
propagation. Further data also must be 
obtained on the propagation of sound in 
ducts in the upper atmosphere. 

To use effectively the range poten- 
tialities of very low frequency radio, 
smaller and more efficient antennas 
must be perfected. A thorough study 
must be made of the concept of using 
media such as ferrites for construction 
of these antennas- Additionally, the 
electrical characteristics of deep rock 
strata must be obtained to carefully 
evaluate this medium. 

Although ultraviolet may only be 
used for Tine of sight transmission be- 
cause of the lack of ducts, it has a great 
deal of promise arising from the low 
background signal. High inten.vity 
sources of ultraviolet and suitable modu- 
lating equipment should be developed. 

A serious disadvantage of these modes 
of communication (except for ultra- 
violet) is the excessively narrow band- 
width of the channels. 'Very low fre- 
quency radio lias this limitation only 
because of the inherent properties of 
present antennas. Tlie intermediate 
matching media technique suggested 
could improve this situation. Low fre- 
quenev sound in sea has non-linear 
effects in the duct as well as other re- 
verberation sources which also limit the 
information capacity. 



COMPARISON of a fcrtoiiiagiietiL- aiiteima 
Kith a conventioiial vertical antenna. 
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SAFETY 


CAB Accidpnt Inve.ilifnition Report: 


Mechanic’s Error Cited in Bay Landing 


At toil' on Jime 21. lOjT, ,i Doiigla* 
DC-6\. N' ?49i3. leased .nul opeialcd hy 
living 'I'igcr Line, Inc., made :i forced laiitl- 
ing. follo»ciii| loss of poncr on all engiiics- 
r'li a •eind bar in Jani.ncn B.n tuo miles 
sciitlmest of it' lakcofl from Nen York 
International .\irport. ’ITic fire Right cicn 
incinbets were uninjured; two of the font 
coinpanv emplovc-parscngcrs incurred minor 
injuries, llie .aircraft rctcire'd Mil'sl.inti.il 
(lani.igc from the nheels-iip bnding and 
'.ill water iininct'ion. 

HISTORY OF THE FLIGHT 

llie flight, designated as .Sil6-21. origi- 
ii.ited at New York International \irport 
ildlewildl and was a fern* flight to Hover. 
Hel. Prom there the flight n.is to tr.msport 
\IVfS (Mililarv \ir Iramport Seriicel 
freight to Chateau Roua. Prance. .\n en 
route stop and crew cli.inge wav scheduled 
.It Gander. Ncwfoundl.ind. .\ii ll'R clear- 
ance to I'lover h.td Ix.'Cn gisen by .\RTC .is 
follow's: 'I'o the Woolf intcTscction s'ia the 
1 50-deg. radial of Idlcwild \'OR and k'ictor 
Virwiis 16. inaint.im 1.00U ft. Tlie flight 
crew consisted of Capt. Cregort I’. Thoiiias. 
Copilot William 11. Seamans. Plight Pngi- 
iieer B. |. Palain.ir and Stewardesse.' Riisson 
.iiid (olinson, 

at approxim.itelv HHS. \Vhile climbing ,vt 
an indicated airspeed of 1 1s kt.. gear up and 
flaps at the 2U-dtg. takeolf position apprusi- 
niately over the northwest end of tmiwai 
1|R. a siibst.mtial power loss on No, 1 
engine ocenned followed imincdiatelv bv a 
similar loss on Nos. I, 2, and 4 engines, 
lillew'ild local control was adsised that tlie 
airer.ift was nuking an emergciies l.mding. 
llic aircr.aft was obscrs'cd to make a deseeiul- 
ing left turn and In l.nitl wheels up on a 
vindbar in Jamaica Bav suiithnest of the 
airport. It came to rest on the fuselage hot- 
toni, level lateralis and lungirndtn.alls , 

'llic gross weiglil of flic aircraft ,it the 
time of takeoff was ’’4,97” lls.. wliiels is 
under the .vllosvable gross lakeolT weight of 
100,000 lb. lautofSitlieriiig iuo|scMtive). 
riic load ivas distributed in couipli.niee wirii 
tenter of gravity limits. 

The 1051 Idiewild ucuthcr w.is high, tlim 
scattered cloiuls; s isibility mote than 1 s ini.i 
temper.itiirc 74; dewpoint 4.S: wind north 
northeast 6 kt.; altiinetcr 50.1)6. 

INVESTIGATION 

.\ltcr the power loss nccncied. the flight 
was cleared In Idlcwild lower to kind oii 
any rnnwav. 'Hie airer.ift passed near the 
approach end of riinwas 15R hiit its alti- 
tude W.IS so tow th.1t a further left turn to 
the rnmsay could not he in.ide. \teordnig 
to testimony of the tapt.iiii. it w.is netessirs 
to go straight ,iliead with the small .muiiinl 

' .\Il time;' tierelii art- eastern •liiyiinltt 


of power remaining and he svas unable to 
maintain altihide at ;in airspeed of 1U5 kt. 
■| he landing, with gear up and Ra|S5 fully 
evtended. was made on ,i heading of ap- 
prosimateh 2U0 deg. inagnetie otf the east 
shore of an island in Januica Bay, 

St.itcmenis of the flight crew indicated 
that a normal engine runup had been made 
at 50 in. of inaihfnld pressure ami all pres- 
.sines and temperatures were normal. In 
accord.ince with the Klviiig 'I'igcr operations 
m.iniul, a wet takeolf was made using 2.800 
ipm., 59.5 in. of manifold pressure, and 
240 BMI'Il .\fter breaking ground and 
teaching an altitude of about 1411 ft. over 
llie end of rirnwas 5IR. the BMKI’ of No. 
5 engine dropped to 105, follmstd by a 
similar drop on the other three engines. 
retlnUion ol manifold pressure to 50 in. did 
not correct the diflieiilh ami it was re- 
turned to 59J in. 'I he continuing loss of 
power, drop of airspeed to 105 kt.. and loss- 
altitude prccipilaled the forced landing. 

Bec-ause of the ncarh simultancons toss of 
power on all four engines, iihlial investiga- 
lioii was diiecled to flic aircr.ilt’s fuel siip- 
ph'. Board investigators immedi.itels oh- 
l.nned samples uf gasoline and .ADI (anti* 
de-lonant injection i fluid from the aircraft. 
Samples were also oblaiiied at the- supply 
source of the l-'hing Tiger Line, 'llie 
samples of gasoline were aiulszcd and found 
to be the correet oetaiic rating (.lUS-155) 
and uneont.iiiiiiuted. Laborators analvsis of 
the vimples taken from the 5191 tanks of 
the aircraft rcre-.ilcd 5-',. of 50/50 nielh- 
.inol-w'.itcr contaniiiiated with 45'-;, of ethy- 
lene glu'ol. Tlie 50/50 methano!-watc-r is 
tile correct ,\DI fluid while ethylene glycol 
is a fluid used to elmiimite ice accretion on 
the exterior surfaces of airer.ift. 

Im-e-stigJtioii distlnscd tli.it N 54955 liad 
arrised front an oserseas trip the eieiiing of 
June 20 and tli.it the aircraft w.is seisiced 
the nionnng of June 21. Kiiel was added tu 
the four main tanks oiih. Tlie aircraft’s 
four ,\D1 tanks wca- filled by a nicclianic 
using a portable cart bolding a 55-|jl, drum 
inarisetl ''.\D1." S.nnples taken from this 
cart disclosed the fluid to be enfiteh ethsl- 

Iiis'e-stigalioii further disclosed that the 
\HI sen icing cart bad been teplenisbcd, the 
late afle-niooii of June 19. from a fenced 
drum-storage- area outside of the [’'hing 
Tiger hangar on New 9'ork International 
\irport. It was found that there were 
drums contaiiuiig s-anous liquids inter- 
mingled in this storage arc.i. .-\mong these 
liquids were both \HI Biiid and etiisiciic 
gheol. .\li of the drums were marked on 
one end -is to the contents. Ilowes-er. tlie 
method of lilhng the portable cart was to 
insert a hand pmnp .it a side bung in the 
dmni where tW-re sicro no niarkhigs. \ 
deposition taken from the nncerlificated inc- 
shainV who had sen iced the cart on June 19 
iiislicated that he had mis'akcnh filled the 


cart from a drum of cths-lenc giveol, 'Hiis 
nic'chanic also indicated to Bo.ird invcsti- 
gators the drum used tn fill the .\m cart. 
'Hie stenciling cm the end of this dnnn, 
while dirtv and bliirccd, was disfingiiisliable 
a- indicating the contents to be ethylene 
glycol, riic mcclianie slated that he had 
ptcvioiish serviced the .-VDl carl but that 
lie bad never bad oc-c.ision to draw- other 
fluids at the outdoor source of supply. 

.\n examiiiation of all engines at the sand 
bar disclosed no cridem-c of structural fail- 
lire or malfimetion. Ml four engines were 
siibseqiientlv shipped to the Flsmg Tiger 
base at Bnrlsaiik. Calif. Under siipenision 
of Board personnel a evlinder from each row 
of the .No. 1 engine w-as rcmos-ed for ex- 
amination. No c' iclcnee of oper.itional fail- 
ure was found. Tlie articulating a-iscmblic's, 
master rod, and main bearings were iiitaci 
and adeqiiatcb lubricated. Rotalicin of the 
pinpellc'i shaft rcv-c-.iled normal gear train 
action throngbout the entire engine. con- 
centrieits cheek svas uiiide on t^ie propeller 




e oi 


N 34955 was installed o 
stand for the purpose of cheeking its per 
formance imdc-r cirs power as well as wet 
power with a siiiiibch eimlaiiiiiuitcxl ,\DI 
inixtiice as was found on the subject flight. 
New- spark pings were installed because of 
salt w.itc-r eiinosioii and foiiliiig of the 
original plugs. Nothing else ss-.is required. 

'Hie engine w as then started and operated 
at idle power until lemptraturc's and pres 
snres stabilised. I'he engine was opc-ratc-cl 
at l.oinl, 2,100, 2,500, and 2.600 rpm. al 
drs- power, at nbicli time-s prevsures anil 
tcmpcTaturcv were norm;il. Hiiriiig these 
runs the ignition amiKacT indicated norin.il 
ignition pjltctns on all cyliiidcn. The en- 
gine svas then operated without witter in 
jection I.VDI) at takenfi power (2,800 rpm.; 
60 ill, m.inifold pressure] and a torque 
meter pressure uf 132 lb. was recorded. 
11ns is cqiiivilciit to 25S DMKP oi 2,5511 
hp. Temperatures and pressure were s'illiiii 
normal limits. 

Contaminated Mixture 

I'lic ,\ni tank was then scri-iccxl with a 
mixtua- of 55', of 30/50 nicthanol-watei 
and 45', of ctlulcne gireol. 'Hie .\D1 sys 
tem iv.is checked and found to fiinetioii nor- 
mally at 2.40U rpm. and 45 in. inanitold 
pressure. Ilcwcs'er. at this lime the ,\DI 
fluid was not permitted to enter the CS'I- 
imlers. Power was then ads'anced to wet 
takeoff figures (2.SU0 rpm. and 62 in 
m-iihfold pressure! and a torque pressure ot 
152 lb. lequivalcnt to 25S BMEPi was a- 
eorded. 

'rile c-ontammated mixture w-as then 
allowed to Row- and iippro.ximaleK 40 sec- 
Inter the color of the exhaust flame changed 
fiom svhitish-hluc to deep orange; the torque 
pressure dropped imincxliately to 70 lb. and 
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the- evlinder lic-ad tcin|ic-taturcv rose rapidls 
to the top limit of the instrument 
(-1-300C). The inaximum alloss-ahle cylin- 
der head tcinperatiiK- at takeoff is 260C. 
I'he ignition jiiahaer indicated a progresshe 
iouling of the spark pings in all cylinders. A 
drop in torque pressure from 152 lb. to 70 
lb. (equivalent— 238 BMl-lP to 127 

BMI-IP) would be a drop in horsepower 
from approxiinalcls 2,550 to 1,225. 

.After the full posscr test the engine was 
operated at dry pow-er lor 45 see. but the 
torque pressure did not improve appreciably. 
Cylinder head teiiipetalines remained above 
the maximum liinils. 

.After the salvaging of the aircraft and the 
installation of four other powerplants, a lest 
flight reflected full .mil normal operation of 
the aircraft's fuel and w-atcr injection sys- 

It was noted during the investigation tli.it 
the usual air carrier standards in the storing, 
marking and servieiiig of various aircraft 
fluids wxirc not in effect at the Flving 'Tiger 
Idlcwild hangar. 1'he assigning of personnel 
to fill the .ADI servicing cart was entirely 
,,apba/ard. 

ANALYSIS 

Based on the evidence disclosed during 
the investigation of this accident, the Board 
has conclusively proved that the engine 
power loss was the result of contaminated 
.ADI fluid in the engines. Tests diiplieatiiig 
the situation show^ that the eontiniiiiig 
and increasing power loss experienced during 
the flight precluded continued flight. In 
tliiv regard, the Board belics-cs the pilots 
met the serious .situation ably- and did all 
that was possible under the conditions. In 
fact, tlie pilots arc to be commended for 
their action in avoiding populated areas and 
making the landing on an isol.itcd sand bar. 

Had the engintv been run up on the pre- 
takcoff check approximately 40 in. of mani- 
fold pressure. .ADI fluid n-onld have started 
to flow- and its effect would probably base 
lieen detected hy the CTCw-. However, it is 
normal procedure to cheek magnetos at at- 
mospheric pressure (approximately 50 in.) 
and complete the runup at about this mani- 
fold pressure to preclude a rise in ei'lindct 
head tcmpcralnrc. 

'I'lic Board is of the opinion that the 
mceli.niic mistakenly filled the .ADI cart 
with ethylene glycol. 'The mcclianie should 
have bc-cn able to read the markings on the 
drum and. before filling the .ADI cart, he 
'liould has'C made certain as to the contents 
Ilf the drum used. 

It is apparent that a serious lack of man- 
agerial 5U|)crvision was also involved. Tlie 
dtunis should have bad additional markings 
indicating the eontent.s placed at the sitle 
biiiil hy l-'Il. inaintcnance- It is further 
evident Ibaf .i separation of the drums in 
.1 more orderly manner wontd have assisted 
in preventing the mistake that occurred, 
l-'iiiall). it IS the Board's opinion that there 
was ;i definite bek of insiriictioii for the 
mcehanies servicing the ADI cart. 

Subscx|iicnt to this accident, the supplier 
took steps to stencil the initials ’‘.AHT’ 
above the side bung on drums that ate 
equipped with a .side bung. In addition, the 
.lit carrier has revised its maintcmince manii.il 
instructing its personnel to segrc-|ate AHI 
fluids from other fluids and to discharge a 
slight amount of fluid over their hands bc- 



Aerodynamic Stability and Control 
Group Leader for advanced guided 
missiie programs, To be responsi- 
bie for compiete project onoiyses, 
test progroms, proposois, onaiysls 
methods and design studies. M. S. 
desired. 7 to 10 years progressive 
oeronouticoi engineering experience 
with 4 to S years in stability and 
control field. 

Aerodynomic Propulsion Design Spe- 
ciulist — to be responsible for proj- 
ect onoiyses, test programs, propo- 
sals, onolysis methods and design 
studies on advanced guided missile 
programs. B. S. with M. S. desired. 
4 to 10 years opplicoble aircraft or 
missile experience with three yeors 
in propulsion. 
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LINK YOUR CAREER TO TOMORROW 


climate; 


For career men il is almost impossible to 
tell where mental climate leaves off 
and physical climate begins. Like the Moebius 
strip, properly Joined, they present a 
single-sided situation that is most benign. 

At Link Aviation the climate is ideal . . . 
Pioneers of flight simulation. Link's modern 
electronic laboratories now bracket 
our continent. The facilities in Binghamton, 
New York, have been'supplemented by 
the energetic Research & Development 
Laboratories at Palo Alto, California. 

At both places,primary consideration was 
given to Ihe importance of climate to 
you. . . the very engineer ir? now seek. 


ij||| 
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Link Aviation, Inc. Binghamton. NcwVork 


The menial elimaie at Link Aviation, 
Inc., is ideal for your growth. Its facili- 
ties, its attitude, its personnei provide 
a congenial, purposeful atmosphere. 

The physii-ul climate fumislics you 
with the maximum in comfortable sub- 
urban living. And you have your choice 
between the fult-seusoned stimulation of 
Binghamton in upstate New York, or the 
temperate California living in Palo Alto. 

you are the man we want, you will never 
claim that your education is finished. 
Link Aviation docs more than give lip 
service to this concept. As a participant 
in the Honors Cooperative Programs at 
outstanding universities, you can ad- 
vance your education by attending regu- 

by Link. 

In addition to providing you with the 
ideal climates. Link also assures you 
that your material benefits will be com- 
mensurate with today'smostenlighiencd 
practices; good pay, ample vacations, 
hospital, health and retirement benefits. 

If this entire work-live-sludy setup at 
Link sums up the ideal you have estab- 
lished in your mind, wc urge you to re- 
spond immediately. 


101 



TS« axciling iOO mpS Carovallp-^ 
Ihe only twin tufbojal airliner 



THE ONLY OIL APPROVED FOR THE 

WORLD’S MOST ADVANCED TURBINE AIRLINERS! 

ESSO AVIATION TURBO OIL 35 


Aniicipoting by mony yeors Ihe need lor an enlirely new 
syniheitc lubriconi, Esso researchers, working in close 
ossodolion with the Brilish Ministry of Supply and en* 
gine designers end builders, produced Esso Aviation 
Turbo Oil 35 — o synihatic oil Ihot mel and exceeded 
the stringent lubrication repuiremenls of turboprop ond 
turbojet engines. 

The development of this product is o typicol example 
of Esso's continuing leodership in turbojet lubrication. 



*Es<o Aviation Turbo Oil Id, o lighter viicorily grodn. is recommended by Proll & AVIATION PRODUCTS 

Whilnoy Aircroll lor the iT-3 and ST-A engine models which hove been selected by mony 


E$$0 AVIATION rUSSO OIL 35— (he one engfne off for (hose 
modern ofrerefr of today and tomorrow: 

POWERED 8Yr 


dickers l^rscount 
Sud-Aviotron Coroveffe 
Bristol Brrtonnio 300 Series 
Eokker/FoircMd F-27 
DeHovillond Comet IV 
Boeing 707* 

Oougfos DC-8* 


Rolls'lToyce Dart 
Rolls-Royce Avon 
Bristol Proleus 755 
Roffs-fioyce Oort 
Rolls-Royce Avon 
Rolls-Royce Conwoy 
Ro/ls-Royce Conwoy 


tort servicing an airur.ilt to ilctvrininc if the 
finid is contaminated. 

FINDINGS 

On the basis of all av.iilahlu evidence the 
Board Ends that: 

1. The carrier, the aircraft anti the crew 
wca- tnitently ccrtific.itcd. 

2. The gross load of the aircraft seas un- 
der the allon.lblu gross weight. 

3. .\ wet t.llicoff (i.c.. tlie .\DI switches 
were actuated) was niadc in accordance w ith 
I'TL operations manual. 

■I. 'liic fluid in the aircuft's ADI tanks 
consisted of 53";, methanol-water (correct 
\DI fluid I and 43''|. ethslcne ghcol. 

5. The use of this niishire for takcolT 
caused a nearly immediate loss of power in 
.ill engines and precipitated the forced land- 

6. Tlic -\DI fluid stTtice cart used to 
service N 5-4955 was mistakenly filled, by a 
mechanic, with ethylene glycol. 

7. The cart was serviced at a common un- 
eosered storage area where dnims contain- 
ing ghcol. \D1 fluid, and other liquids were 
iiiteniiingled. 

PROBABLE CAUSE 

Tlie Board determines that the probable 
cause of this accident was the loss of power 
on all engines immediatelv after a wet take- 
off due to (A) contamination of .\D1 fluid 
resulting from (B) mechanic’s mistake in 
replenishing A1')I supply cart with ethylene 
giveol rde-icing fluid], and (Ct inadequate 
supervision of storage facilities. 

Bv the Civil Aeronautics Board: 

James R. Durfec 
Cliaii Gumcv 
I larmar D. Denny 
C. Joseph Minctti 
l.oiiU J. Ilcttor 
SUPPLEMENTAL DATA 

I'ersomiel of the New York office of the 



TU2 (al (2| of the Civil .\cronautics ,\ct 
of 195S. as amended. Depositions, ordered 
bv tlie Board, were taken at Nesv T'ork In- 
lernational ,\irpott on July 10 and 17, 1957. 

AIR CARRIER 

l lyiiig 'liger l.iiie, Inc, is a ITclaw.ite 
eotporation with il.s priiicipl offices at Bur- 
liank, Galif. 11ie corporation operates as an 
air carrier under a certificate of public coii- 
scnicncc and necessity issued bv the Civil 
.\eroiiaiilics Board and an air cairicr operat- 
ing ccttific.itc issued by the Ch il \cronanHcs 
\iliniiiistiation, These certificates anthori/e 
the carrier to engage in air transporlalion 
Irctween various points in the United Sanies 
and foreign countries. The subject Right 
B-as under a militan- contract Air l-'orcc 
45/600/54520. 

FLIGHT PERSONNEL 

Capt. Gregory P. lliamas, age 43. was 
employed as a pilot by l-lya'iig Tiger Line in 
1950. lie held an ainiiau certificate with 
airline transport rating and tvpc ratings on 
DC-5, nC-4. DC 6. DC-7, C 46, and Con- 
stellation aircraft, fie had, according to rec- 
ords. a total of 13.000 pilot hr. of which 


3U0 were acquired in DC-6 aircraft. IliJ 
last sis inonths proficiency cheek was on 

Keb. 10. 1957. 

Copilot kVilliam H. Seamans, age 42, 
was employed by l-'lying Tiger Line in 1932. 
lie held an airman certificate with airline 
transport rathig and type ratings on DC-4 
and C-46 .aircraft, lie liad. according to 
company records, a total pilot time of 
14,000 hr., of which 80 hr. were acquired 
In DC-6 aircraft. His last .six-months' pro- 
ficienev cheek was on June 7, 1957, 

l-'ligiit Unginccr B. J. I’alamar. age 30, 
was employed by Klying Tiger Line in 1956. 
lie held an airman certificate with rating of 
flight engineer ,iikI had a total flving hme, 
according to eompanv records, of 750 hr., 
of which 500 were acquired in DC-fi oit- 
craft. His kist flight engineer proficiency 


THE WAY OF A 


. . - has a lot to do with the cost of 
an engine overhaul . . . and its 
quality. If he uses nut runners, the 
cost goes down. If he uses nut run- 
ners on precision jobs, the cost foes 
further down — and the quality 

It still requires work, skill and 
integrity to projjeriy overhaul an 
engine. Airwork uses nut runners 
to start the job . . . torqued wrenches 
to finish it. Cylinder hold down 
nuts are hand torqued. backed off 
and re-torqued to make sure an 


check w-as on March 28, 1957. 

THE AIRCRAFT 

Douglas DC-b.A. N 54953, serial number 
44677. was mamifacturcd Nov, 18, 1954. 
It -was owned by the Main-Eitord Corp. and 
leased tn Mving Tiger Line. Inc. Tot.il time 
on the aircraft was 9.922 hr, with 38 hi. 
since imiinteaance operations No. 5. The 
aircraft was equipped with four Pratt and 
Whitney CB 17 engines and four Hamilton 
Standard model 45E60-375 propellers, bkide 
model 6S95E-S. Total time on the four en- 
gines was between 5.843 and 9,102 hr., and 
between 271 and 1,020 hr. since last over- 
haul. 

Total time on the four propellers was 
Iwhiecn 661 and 15,479 hr., and 439 and 
2,462 hr. since last oicrhaul or new. 


MAN WITH A NUT 


accurate "value" has been obtained. 

Airwork's jihilosophy of overhaul 
constantly balances time savings 
against the ultimate effect on 
engine-hour operating cost- This 
philosophy is an insurance policy, 
working in your favor. 

More than 300 large cor))oration 
fleets find it easy to Justify Airwork 
overhauls on a total oiierating cost 
basis. Contact your nearest Airwork 
branch office for full information. 
See the Yellow Pages for telephone 
numbeV 
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WHO'S WHERE 




Research and Development 
Engineers and Physicists 
Specializing in Servos, Circuits, 
Microwaves, Transistors, Computers 

Make the most of your experience 

Work on advanced projects such as airborne 
radar, analysis and development ot circuits for 
advanced radar systems; electronic analog com- 
puters and general purpose digital computers; 

systems; inertial guidance; analytical studies asso- 
ciated with new electro-mechanical systems. 

Also positions for: engineering handbook writers; 
computer programmers; standards hardware parts 
designer with strong background in fasteners; re- 
search engineer lo plan and execute research pro- 
gram involving inorganic materials in electronic 
equipment and lo perform chemical analysis of 




is proposals. 


computers, landing systems, r 


c flight test sec 
id production fs 


Autonetics, 91S0 E. Imperia 
Downey, CaJifornii 


Autonetics 

NERVE CENTER OF THE NEW INDUSTBI, 



10S 






:==~ “E“ 

^Z^r,nsA::'n 

OISPlATtD RATES UNDISPIAYED 

Air Cemmene Ceaiultaal 


WJ-SnSs^snsr.,.:" 

— 


FLUTTER & VIBRATION 

for Ihis advannd assig^enl. M.S. desirable. 

IT 

to achieve nuclear powered Bighi will find ihemselves in the 
forefront of their profession- 



GENERAL^ ELECTRIC 

niv, 58-WT. P, O. Box 132 Cincinnati IS. Ohio 

Your inquiry 
will have 
Special value . . . 

11 ysu oenUsD this magazine. 

USE NATIONAL CLASSIFIED ADVERTISING 




McGraw-Hill Publishing Co.. Inc. 



EMPLOYMENT OPPORTUNITIES 
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EMPLOYMENT OPPORTUNITIES 



AT EVERY STAGE FROM BASIC RESEARCH TO 
HARDWARE REPUBLIC ENGINEERS & SCIENTISTS REALIZE 
PROFESSIONAL SATISFACTION TACKLING SUPERSONIC 
& UPPER ATMOSPHERE PROBLEMS FOR AIRCRAFT & MISSILES 


Thr miiltipliritii of pronrnmx in progress at Rrpnhlic affords cnqinpprs and scientists the 
opportunity to express their individual talents in aohiny today’s and tomon-ow's VToblems for 
manned and unmanned supersonic and upper atmosphere airctaft and missilfs. For over 
25 years. Republic Aviation has been a vital leader in flight with a record of many significant 
firsts in advancinn the state of the art . 


8-pyirt«hni/.l for .hc'de,... .h. ..iStcd .yUm 

lilisassiiss 








a/m/9 ww^/%/ 
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EMPLOYMENT OPPORTUNITIES 


E N G I N E E F 


Qeneral ‘Electric 
Tlnnounces Opportunities 
in “Krea of 

BAIIISTIC MISSILE 
DEFENSE ENVIRONMENTS 


‘Di-fersitii of positions Incluh ’D&'E) on Eon^-lRan^e Surieillance lEadar 


These oiienings a: 
G. E-, tlesignor ai 
powerful long-rai) 



■s greater demands or 
of the engineer tha 





iiitific skills 
tic Missile 




HEAVY MILITAHY ELECTRONIC EQUIPMENT DEPT. 

GENERAL^ ELECTRIC 

Court Street, Syracuse, New York 
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EMPLOYMENT OPPORTUNITIES 


OPPORTUNITY 
with a FUTURE! 
For 




AT GYRODYNE! 
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SEARCHLIGHT SECTION 





The ORGANIZATION and RETRIEVAL 
of INFORMATION 


The organizaiion and retrieval of large volumes of 
diverse types of information is rapidly becoming one 
of today's more serious problems. Major areas where 
the problem exists include business and industry, the 
military, the government, and the scientific and engi- 
neering community itself. 

In its simpler forms, the problem may involve, for 
example, the automatic handling and analysis of busi- 
ness data such as payrolls, sales and manufacturing 
figures, insurance premiums, and other essentially sta- 
tistical data. At the other extreme arc certain complex 
military situations which require ihe concurrent inter- 
pretation. analysis, and integration on a very short time 
scale of data from a wide variety of sources, including 
field reports, photographs, news reports, esiimales of 
industrial activity, and the like. In many of these situa- 
tions, there is the additional requirement to translate 
the information from a foreign language into English. 
The development in recent years of electronic data 
handling equipment is now making possible the 
practical solution of many of these problems. Such 
equipment has the capability to perform arithmetic 
operations, make decisions among alternatives, store 


and retrieve large quantities of information, and at 
high speed automatically perform long, complex 
sequences of operations. 

At Ramo-Wooldridgc, work is in progress on advanced 
information handling systems that arc characterized 
by large volume and widely different forms of infor- 
mation, short lime scales, and a variety of uses and 
users. The scope of the work includes the planning of 
systems and procedures, programming various types of 
data handling equipment, and formulation of require- 
mcnis for new equipment. Research is also under way 
on the machine translation of foreign languages into 
English. 

Engineers and scientists with experience in the follow- 
ing fields arc invited to explore the wide range of open- 
ings now available: 

Systems Engineering 
EDP Systems 
Computer Programming 
Console Design 
Displey Development 
High Acuity Optics 
Photo Interpretation 


The Ramo-Wooldridge Corporation 
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ACOUSTICAL 

ENGINEERS 

Immediate opening for top- 
level man, qualified to work 
up to supervisory status, to 
work on ihe most advanced 
weapon systems development 
projects currently in the 

He sliuuld have a background 
in EE, ME, or Physics, witli 
an accent on several years 
experience in acoustics. 

He'll calculate and measure 
sound levels for consulting on 

comfort and efficiency; and 
work out sound environment 
problems on equipment of 
particular airframes and 
structural fatigue problems 
resulting from high acoustical 

There are also challenging 
opportunities for less expe- 
rienced acoustical engineers. 
Write to: Mr. A. E. Stevenson. 
EngineeringPcrsonnel, North 
American Aviation, Inc., Los 
Angeles 43, California. 

NORTH 
AMERICAN 
AVIATION JNC. 
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...and Reynolds Aluminum takes jet-speed stresses, 
helps give Boeing 707 smooth, quiet flight under all conditions 

Commercial jet flijjhts — as j)erformed by Boeing’s new 707 
jetliners — will be wonderfully easy on the traveler . . . smooth, 
quiet, fast. But jet speeds, high altitudes and temj>erature 
extremes can be brutally tough on metals. 

This is why so much Reynolds aluminum is used in the 707. 

Aluminum's high strength-weight ratio enables it to take all 
the stresses of jet flight. The 707 is the most thoroughly flight 
tested aircraft ever to enter commercial jet service; its design 
and construction have been proved in Z]'> years of test flying. 

Like every major aircraft manufacturer, Boeing calls on 
Reynolds for much of its aluminum. Reynolds unusually large, 
integrated facilities assures the highest quality standards in 
the widest ranges of sizes, shapes, and alloys. 

Write for details on Reynolds engineering and design services, 
and integrated production facilities. Reynolds Metals Company, 

P. O. Box 1800-TJ, Louisville 1, Kentucky. 


For below-mill quantities of AND sections ond other aircraft shapes, 
contact our aircraft extrusion distributor, Pioneer Aluminum, Inc., 
5251 West Imperial Highway, Los Angeles 45, California. 

Phone: Oregon 8-7621. 



are made with 


REYNOIOS^ ALUMINUM 


Watch Reynolds All-Family Television Program, 
“DISNEYLAND", ABC-TV. 




